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thi ' III mill t u l i u , wilt i h liittl l In namo ma l ' ' i I ' l l • ) t» l i i« a > • 
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TAÜLK 1-ia 

IMIYMICAL PKüPKMTUtt ür PUlYKIlTKIl riMKHÜUMi-UIIINrOHCkU PUttTlC UAMINATKh 

Poly«iit»r 

Uminac 4110     1 
8 
9 
4 

UmliiAü 411tt      1 
a 

4 
Uminau 41UM      1 

2 
:i 
4 

J»i'li>r Iron 

PolylUt* 
NOUO 

Mii-u-zn/nA 

l 
H 
a 
4 
1 
a 
:» 

i 

114 

114 

HA 

Uli 

im 

un 

i 

A'ii 

.I5i:i 

. lun 

. la» 

:i7.a 

a?.a 

:i7.a 

:i7.a 

:HI.H 

111 11 !h 

NOTK; Mix miU Cure Cycle - lU-ply No. INI 
Hen in - 100 (i'Ai'tM by Wt.), Uonitny 1 
1 III',   lit   INO" K. 

1.N17 65, 
50, 
4M, 
51, 

1.109 50, 
51, 
»a, 
51, 

i.aao    5&. 
50. 
50, 
47, 

I.HIH 57. 
4W. 
40, 
5a. 

i.aaa    sa. 

öa, 
5a, 

l.NOU       -10. 
KIIM<I'KIII*IM 
l^roNliH   - 

a.45 
a.ao 
a.«5 
4.1a 
a.lo 
4.00 
a.oi 
a.17 
a. oo 
9.a4 
a. oo 
a.&u 
a.45 
9.11 
a. at» 
a. aa 
9.a4 
a.aa 
j.ao 
a.ui 

■oo 
100 
aoo 
900 
N00 
400 
000 
000 
000 
NOO 
000 
aoo 

900 
000 
400 
aoo 
000 
100 
MOO 
aoo 
000 
a loth Inipri-u 
'A,   Promoter 

/H 
NO 
HI 
Ml 
NO 
75 
77 
70 
75 
77 
70 
74 
77 
74 
hi 
77 
04 

70 
75 
r.o 

500 
400 
700 
000 
aoo 
000 
NOO 
ooo 
400 
400 
NOO 
aoo 
500 
ooo 
700 
400 
500 
aoo 
700 
000 

woo a.ia 
3.10 
a.aa 
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up I u U r l i ' A t i o n , i p o * y I «• r. 111r• it i n n o h o r u I I v uwot l , Kiunun ' n 
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win ' i ' i t I n n t t ' i i t hit I t h f ftVoi*iit{o t o i m l o n v u l u o f o r t i n ' / - p l y 
No. I I n f u l l e l l ' I it m i int t f i n i t pp i tm l i n t t t f l y Un p o r t o n t h l « l t o r 
Unt i l t Iiu t l o t th.« I t - p l y No, I H l l i t h r i f I it in I tut t o ; y o l t in* / -
l>ly No, I I n I it itt i mt 11' i n .o i l i t i i u h I h 1 nut* r i tnt i a p p r o * t tna t o I y 
Ui! p o i ' t o n f ! l i ;h t i r I hit n t i n U~p I y No, 1HI I ttm»int I ••, 

I n i t t l i l i t l o n t o t h f i i l n iV f hpoo tmn i i h wit I«' l l woi 'o I it ml nit t oi l W i l l i 
t h f wit r p i n t h f wamt t l i r o t l i o n , it ! t - p l y No, l l o l i i i n i n u t o with 
(initio w i t h t i n w i t i p i n t h o nit mo i l l ro t l i o n i iud ono WUN nuit l f 
w i t h t h f wit i p I n t h r o o tl I rot | l o i t h ( l no t i op 11 ) , 1 lout o i t t 'h 
I it in 1 ii M t o , t oi th t I •• np tn I moiin wt ' l ' f t ' l l f l o i m I tu t l I tut I I y , I i i tnn 
V O l h f l ) , l l l l t l i l l it Ii i un w i t h t i l t * wu rp Ulltl wol 'o t o n t o i l l o r r om-
p u r t n o n , T y p l r a l t h i n l u n i l i t i t l t h i i t t f i r witn o h n o r v o t l , w i t h t i n 
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Aliliotmli   Ihn   rtliuvi    ii'tillM   MIHIW  ft  AKrlou*  tfriil   of   riivlrnh- 
iinltil   mftlBlui »I.IU;HI.    M   muu!    IH    |iotiiliil   «-vtl    tlmt    t IK 

• MV 11 inimi'ii I M I   mi rt      •itiilMlniiM  wi»ri«  t«i'l.<t.«l   In   !»«•  mvvmv* 
Mo   ftw    tu   ftri ill lud     I In    i'VU hill ( I«*!! ,       ^uM !>• i iMi •  ,     (he   Mp«*!'< Nl«<ll 
iin«l   mllhtl   ..I,.',   with   PNIMIMHU   IIIMIM   . ••IHIIK I V<<   In   "w'rhlnu" 
|M>l'liti<Mlil I i t V   ftllll    lift«!    im   |*rottM'tl\ .Hnm,        UM     lUftt    tint'* 
I ml I < u t •     I Ii.i I    hiii t ii.i I i       in i •!   i itv I i niimfit t M I   i'ii|<i.i.iii i*   pi'n li*« t l«>lt, 
ftn   iln   it t in i    ti I i • i ill t   nuiti i I« U ,     «l t h     MII    to   n vi • ill   i M'OMcil 
fihi'iM   utiil   I'IMV di i ii|(   iinrmnl   iifOfAft    fllilh*«M  ftml   mn I n t niftiH i<, 
Kiimftii   f IIIMI M IIIMM-Iftnt im li •!   roltii   lilmln   i (im|>oni«iitii   hftvi    iniur- 
II iirtul  »ii<i v lit'   lifi    i'j|)i<iNurt«ft   •«.•!.i 11.,     joitii   iiiitiiH  nf   ii|ii>rN t IIIK 

iiiiii<   ftitU,    In   Inn tfthi i*f«,   hftVi>   lunl   liii ii mil ii HI   HMH»««'   f«»i    nmn 
•Itftll   ttgM    Vfftln    Without    nv li|i<M< i<   il    iji  I • I I n IN I 11 «n .       .'.iillun 
IV  of    iiii-.   ifporl   utli'iti   mhl I I Idim I   ilutu   ruin ri'iilnu   w«*ftlhi'r- 
liiu   KtriM'l»!   upon   MM  nll-i(lftN»i   fli" i    I..I..I   I.i.nii. 

w hi i.i \ • i-   poMHllilf,    Kmniiii   Al i - i iif(   • \ A IHM tiM   UPW   mil 111 I M In    in 
tin    inturi'tii   ut   I HIM i • M 11 MK  iiroclui'iM   with   improvi'il  qiiHlity, 
fOI    iRftrnpli«,   hlii'll   (hi'ml<Ni   ('<i|ii|iftiiy'M     >.|Miit   H'Jiu'   IM   H   IM W 

I|I>H\     Umlliftllha   I'IIMIII   whlih    I»«   hi'lliK   iin i I 1 I 1 ill    tn   MI |.-A-|»:|(MI 
anil   WNM   IIMIIII   lit    < • mimrlAnh   with  hhrt.M   "Kpon   ||0M|    which 
h«M  IMMIII  hwrnrtn'M   Htftinlnnl  i-iMmy   IAMIIIN 11 ntf   rufcln   tot    roou m 
l ii tiimiMlln Id   iVM|inrft tilli*   tUrti       Nu*   VlHinftlty   nf    K|>nli   Njn   lit 
MIIOIII    tl'><   MftNlt*   ftM    Ihn I   nf   K|»nn   H'JH),    hnwnvi'r,    It   ilonn   not   i mi 
tftin  A   11 i«> l IV«*  illluniit   H».   ilnnA   Kpoii   NJD.      (Th**  lUini'iit   ftddl- 
iivi'   liiwiMN   tin*  vltn'oNlly   hut   UIMO  may   ftfftnl   r^i'tftln   phynlinl 
pi iiiicrtinH.) 

In  mikturi' with   Iht*  ••iMiMy,   "VAiHunld"  poly ft« Kir   rmltil   (ft 
'•iiirrnl  Milt**  prmlw i)   Hi«» tfunvrftlly   UAIMI   in uhiNlh n  ilcgr^t 
• •I     InUftlllinAA   ftliil    MnNlhllMv    III   thr   rui'ml   INWIMMII Vot'AftMliI 

I .' .   I.,I •   In • n    Iln    >. t MIHIII i il   I'II I yumlili     mnilirni    -   ■   ^   •* I    KftWftll, 
In  Ihr (iintiriMl  Mtftti*,   It   In   i«*ftft MIIHI i pi ihU*   to  fttmoAphnli 
MOlnluro ftinl   IH  fftntor rinliiM   thftii  Vor-Aftnlil   140;   hnwi*v«*r,   Ih«* 
liittof lift» A   luvvr vlnroftliy «ml ft  hlnhnr ht*ftt  iiiMlorl ion 
IMiini. 

A  »«•tlfft of   tiftlM  «*r» Mil»*   to  •tvfttuftl«'  ftinl  ronpir«*   thr  fthovi* 
rrftllih   In   Ihn   tnllowliift   ro«lil im t lotii* 

1.     Kpon MSJti with  Vrrftft«l«l   i'iti -  «oapftrw«!   to 
K|Niit M^O with  V«*rftft«lil   U'' 

J.      Kpon   Ma«   with   Vi.i.iiimi.i   14(1   -   lompunil   In 
Kpon  M,M» «ith Vitrftftald   140 

3.     Kpon N'iO with  VftrttftBld   i'ih rnapftr«*«!  to 
K|HHI   N'iO   With    Si  ii.nml.l     140 

'I 



4.     Ki'ott HJit with   ViTumnhl   \Jt»  -   lompni'tMt   i. 
V,\u\\   N'it*   wl Ih   VorMNMhi   140 

f>,      I |Min   HUn  rnmi   ii.i    in   Kpun   Myo 

All    tli>   tilinvt«   lt*hl    UmliinliM   wnr   • unul   NI   room   li'in|Mi.H    i* 
uitliiK   Dlt'lliy liMic   Irlnmliif   (I'TA)   N»   H   Bllfilf   MI.MI*. 

MM      I • »< I    |>MIII<ll»    fl'Om    «hl<h     (III     il • <   H'li'lt»!    Wl   i lilt'    Wl'lr    1.1      \.\ 
illM   «>r   Typi«  VIII   A   (No.    INI   -   150)   ».«MI.   r«brl(      VII..(.|M>    i 
The  wArp  wm»   In   Uu    lonu I Imh nti I   «hii. iinti,   uml   IM   FMtn   non« 
!•>(    f||||)*ii«|   | rom   III.N    to     II.M   |t|i|'ri*lil ,    with   Mil   NViiui«    ••!      t.l     | 

i > i ' t it I .      All   M|II r Imi'h»   wi I r   mftili    it ml    I •     I i il    tu   u Im     • 
with   ti'(lt«riil  T**t  htniulNni   40«.,      II.I<   tlml   ihiolHlfM   in   tin 
lU-|lly    ImnlhAtoi«    IHlii • •!    IIOM   .OOHU    to    .IMMi.'i    MMI.   (HI    jily, 

Tttlilr   l-|).l  »ihow*   tin    ii'Multh  §1    Ihln   iMliM,   with   tin    iVvrBtfi* 
vnltioh  ohliiiiiiil   I rom   r> m|ior imcio«,     Mhili    thlN  um«!!   lumlit i   ol 
MPVOlMollH    ll*    Hot    •UOUi'.h    i(>   tflVl*    Ulli|IIM I I ( I l«|    IINUltH,     It    tlOfti 
UlVf   AH   linlliMtlon  of   whul   mn  hi    i Apor Inl   with  optlMMI   Pfttn 
lonti-nl   nitil   lontrolliil   uiill<*ii»   IMLIU 

1.      Kpon  NUii  with   V« iMMmld   X'AU   In   5.Uft   iii.ini   Ntioii,.ii    in 
il< »Mt    thmi  Kpon  Nyn with  \i iNumiil   \%%x     PI    li* 
IMtli'  il i f I ii ••in •    in   ti'iiMilf  • tiiin th. 

Ü,     Kpon  N'Ji. with   Vfrmimlil   140  in  0.1   i n(   uti'Ollitl    in 
rlrairi'   thnn   Kpon   Njo with  VtrMMlii   I40i      \%%f%   I»* 
lltlli'  ill t fill in t<   in   tritklli'  h t I'on {III. 

I.      Kpon  NJti  with   Ot'A   In   n. /   pinfitt   htrom.ii    in   I IKNUII' 

than   Kpon  N'it)  with  IHA.      Huff   IM   llttll illffirnoi    In 
I MINI lr   Mt t'riiu th, 

4.      Tlwri   iff   no   «ppi IM inh I«    il i I I i i • in i •    in   Mum   (iiMpini- 
(ui i   phywl i • I   propm I im  hi i •• i n   Upon  NUo with   \* i    w  > 
1^5  «nil   Kpon   N'JO  with   VIIMOHIII    1 to,    hnw* vi • .   illlliiih- 
won hi  Ini fk) •    i fit  « i   i< h'Viil ill   '. • mpi i ti i HI i *•, 

Klwv« (til   li mpi i i t>.i • ,    fBtlMUl      iMl   • nv i i OHM Rltl   l IIN '    llgft« 
ItOM  mhould  hi   rotitlu« lod   foi   n  mom ooopl«>iv tVtlyfttll 
i *>• MI«   rttnln   i ompoumlM . 

With   i in |-i>n«iiil  ihniMnilii   uptm   hf I 1 • o|iliir   roloi   itrilt IllfM      ' •    > 
Alr>iMtl   MtniKht   Mlylloti   lo   mitny   pinhlimu   lhroU||ll   (ht<  to«    Of 
I iii I'lCliii»*«,   par«   inlttils   iiiinii«!  alrniM   tihiri«,     VNlirmlti 
mupiiiiii  hy  ■•Vifil   iipiitiihli   ttmnuf «• t in i ri«   Imvi   hofii  UHIMI 

qull»»  mui i «<i»»*f nl ly   in  Kuman  f Ahr li A I itntN ,   Ami   llit>  ipot 11 t ^     
ifOl   wpfi Imt'iiN   tcntotl   In   • mi into I Ion   with   m«intl in I u i I nu 
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Iil.lr    I    HI 

IUK»M   rMll'KHAniKI.  IMIYMCAl. I'MOl'l HTIIH (»I"  l.l'ON   HJ<l  ANU   l.l'ON HJM 
COMMINU» WITH  VtUbAMil)   lUD  AND  VI.It;. W IP   f in 

■ •»nilt          M«-«I i    fl'Miial       rhiwki Hvaln    li«rUiiv»ft 
Mrnln  hyHivm            I.IH.II.    I-I     Mutt.   I'NI          I'M                 MuiJ,   l'5i        huh (               MIMJIIW«'! I   V 

MM« II   H'di) •       AVM. 
I*' Ml      'll.ll '1       If..        I ll'' 100   »'Ifc/Wl. MI.IMHI >   HU   k    10"      Ml,/«.n il.lD   M    H»"       .llilfk      J.I.H h»H 

UTA 
NPlM/WI. Illuh   <tU,000      4.011 Mi.,   i.Ml |a|| .Ml 

I4.W      ftO.IHM»      U.ftO Nl ,HIMI |. Ill .Hi 

M.. n MO -     Avu. 
ioo n*/wi. .M.i.i.. :1.7a /O.IK.       I.OM .HI     n.n     100 
OTA 
til'in/wi. HUII n»i,f>oo     I.HU iO|400        i.^ u.. 
VviuHmhl   I lift -       L9f     nN,ooo     ,1.55 //.(ion |t0| .IIJ 
10   |»lli/Wt . 

Nho II   N'JO ■        AVtf. 
looi-u/wi. M|tM »."i mi,ooo        i.i4 ,111       i.i   i       [01 
DTA 
ui«i»/wi. muh ou.noo   :i,/a H-J.HUM       |t|| .IH 
ViTMHilKl    140- 1.*        ./.KM.       i.ll. //./uu I.(IN .III 
III I'lfc/Wl. 

ihfll   Mill ■        Avu. 
iUO   PtH/Wt. 00,011. i.l MI,|Ut» U.ff .11.1 ..5 10/ 
UTA 
i» IMw/wi. muh  n;i,/fm     i.i.i HI.,»mo        |,0] .in 
viMhumhi uft -    uoi   IT,TOO   a.ft? II9SOO     u.oa ''.• 
10   I'lh   wt . 
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I  MMt'ftftP*    UI'Mi'lNllV    I'lK^IMl,    liy    ■    Mill»»« I Ml. I I»« I     m«l K I h ,     I IM< 

Pftlliff•ill  tl   M||,-P-jn4UlA   (mhtUiiim   ItMilt  llrtllflll  * 
iOU.iMHi   |IM|,   ■iMlMM   ri'^nui   •. ii.ii.ni   -    111.000  |)Ml).      MM9| 
ptirlmpN  mitnl,   n|   Kiimttii'M   up)* I h n l lout)  di u I   with  HtniOlllfOI 
■Ubjrt'l    (••  hi,;ii   I M I if.tn    i •  in ii • n. ii !•*  win    |i i itiwrv   hluh  »• li'iiily 
■irMiiM tt'i«i .\   11 i i i itrttftfi    i'  ■noli '•»'••••, win-r» 
I'M     Inh   • • ')l    I niii'>\ i ntMii'tih   tl    (i)*'   I'tir«'   (ihhll i •     llOMl 
tiliri'   lity-dp   IM   I i<.nti'i|iiti I • ,   lUCOtM   IIM»   !•• • n   ii.iiiivii  Ity 
i it. ..i '.-1 .• ( 11.      IHN    w|       .1    |  I i...   it 1 i • i i  11 •  I v    oi i. n l' .1    11    j     ." 

"i ,   Wn9l '■ 'i,    '    I  •"        ihi    ''■,!'■    < i i • ii I .i I inn  IM'IIIM 
.II.MII I     Mn . i v       i i . i' i I h 

« n.    •  I    I»"     IIVM  HUbJ<     '    I I       '      >.      i..i,,    .MI.I   .r    \ • i    •( - 
•olvvd  i M i • •!• i.«i  • -   i   lothoil  .  i    i in   i.. im i 'in.   I-'  'i'». i MI 
i. ,   i i.   i.   tii •   ' i ,   i iiv ,   «in i. i.   i i  ,   wn i.ii.   i toni i • i 
i I   ii.nli'i . mv.iliil   fulluii'.    I nv« • »uli I s   0(    Ml     I •• 
1111,111       i Mi.      I ■ .   I        ■  .   I  Ion . All    '   ^    •   I I • i   I 

.iMpl.     <■!     Mil«,    in    loin.il    Mi    l.tl'l«     I    i   I,     «In   ii     • |'i •  Iini'll««   i'l 
.1 I I i      I i .i    I I I .  i     I • I  i| •      ( I  H..  i    <iUftN   |I|V Ifclon,    Mi COI POI'N- 
lloii,     Nttmlivlll.,     I.     i i     |  i . ,  ii.i I . .1    « I Mi    .|..    V    r«'»»lll    (Ui 
l" I \ ..I j..   i   . t .     i   , I .mil ..t il ,    l •  i.n . )    m   i . i mil    I .      I . .t 
III   ii. . ••Minn. .     wl Mi   Mill  till     Ii'.l    Millnxj    imt, 
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Hu    KMHUIII   Mrt«i-tl«l   »ii((i»* • • >'••    LibonfOr]    lltl    •" • <    ..rmnttil 
illll Uil« mithfil In iMllim i .'•" hf« • l m rih «luit MimlyMln hAN 
taluiwn liiMiiltiiu initurciii uhtit i (in Hhn i \[ plitMi Kumuli NUI* 

Im*  mmtt   n   IDMIIIMI   illVtttlfAllON  M   1 iMSlli   » i • ' i •• HI» . 
IIIMII'MII dl   ntukiiiH   piiu in  wi Hi   iiltiii   .1      ixiii    i • i« t   HIMIUIIIH, 

tin     IIMI   MI KM   w<«N    hniiinl   hy   MMliiltMU   «   U.Mi-Kiih    IIII>IM   oh   ' M< I* 
»Uli' tl    I In     Uml im !••   (ttf   MMUM    I«M)I 

Althouuli   llmlli«!   lii.(«i   wirr   MMili',   mi   ii|i|iMt i nl   | >i i liin   IN 
•  I'.IIVIM!    win  M    Ihi'    |f§|    NMit    wlillli    I >•    VillU'd   Ml«   hlmwii    In    MilUli 
I    D8   «Mil    litl'h'    l-llft, 

Ml Ih   lli»i   npiM Imuli   lit.I   width   t( t   ipprORlMlfly    lift    llnh   (MIHIILII 
in  rv|ii<  it  ••!   tiMiiini   ithi  luiiimt  4011),   rmlun   i      HMII  in  tin 
Mill    «M«   NI   fflAtlVfly   !••«*  vrthni.   (hlill   MIM \ •    > 11 .|'   u.'il'l/u 
Wllt'h    IM   • • '   kiOR    WH»    I i -I    • • il     IK     ipprOSt      i ' •   ly     iMO    lln Ii ,     I • •> 
Mill' MI it-HI i ii   in« ruMtd     11 •: iii I v  bill   HJUMI n ui M* ti i • M   f|   : H i 
 M I • il.        llnWi'Vtl  ,    Ml    N    I I'M I    Ml •   I loll    Will Hi    01     ill'"«! I II     Uli h, 
lln      liMMlli      Itrtiglll    KllMlli     llnliMiiill    Mini     llif    llllhlli     •••ill Mil 
In   Ihi'   liMt   Mil linn,      Minn   (In    wlillli   with i i ilm i il    If    ,0t    HMII, 

M    VNlhl    iMllhlK   «•••illKil    In    llu     ••Ml.i    Ol I  IH.IIIMI    f   i TlilM 
 I It'll   Wllh   .1   M    li'Ht   VMhll'M    f0|     lln     j >"   II  lining    "Nl'Oli l>|  is 
wlil'li    win     HI i.l    III    llir   ttlinVi'    tl'Mi. 

ilii<   ifMillM   Hum(t*Ml   (hMt   for   il   tflvni  Mymm<'i i i • II I   m    ihtatluh  hi 
iihMl i • i l imiii I    Mliiiii,    HUM    Mltll   mi  nil Inium   IIMI   NIIM   wlillli 
win li    I III'    I I'M !    MCi   I tun    |M    i'|i||Mll>      I «Ml   NM   lli'M r | 1 |ii>il    In Mill. 

II 
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CCMIH)*! KM M'i   Dl M U i" I 

MArKciliOl'NU 

I hr    i Dion.    I InH    iUpporl   «   !••  I i    "i  ' • •    •» • '       •        M, i    .» I    10 ill I 111 
t«|«»lllMllh     I h.l I     li>t\ •      I •     i.. .   I     MtJ    I    Ol     th( '   > I     ii*' •      *       >   I 
hUh-»»t i •    .  I '     i ■• i . i . i.     mt   li tin i v    plUM   Im \ HM     Uli'11 'i 
I \ !■.■    <.|     IM   li.l\   IKI       Mitl I      »  im      III'   M     tit     • I ,   n    <       ' i •  '   ■    I \ |l|     , I -    I   . 

Ill    | it I I  I <   il l.l i I IM      IM   I l ■   .      i .    I.   i •      .   |  .   , .1 • ■      I Kl)   ( i   '   I   i ' 

rtIttloiMihlp lo II«' Mil    vhluh InduovM vnruiii«   im  i 
V MM   • ' • Itfi Hlh    "I    .i      . t M i .   . 

Hit i •.MM. w, 11  . ui •  .»i    llu   rolui       ■  ■   i'.i'1   i 
KAMM • • I I- op<. <   • ■'i. • irditiM tht» voi    NAMIIJ 
niHhmil      I I     ■  ••HII'i'lH   Ii I ■      ••!      I IM      i.l'-.   .1 I   M  «I     lull I    .in. i     II.     .        .11.     I 
«ml . 

IIM     lii'l I I n|>l •  I     I'OtOI    Mil.        mi     \II I .ii.      ,     gtH 
MliNpiil   In   i Ifim-h    • mil M. I I • il   n i i 11.| |M   MIIII   • mil.«, ii    yl til 
dyn It mh    i |||Mil> Ii     Ol     "Uli« I 11»      I IM i>    I •' I ii>»     I IM     I  \ •   I I •  .1 I  I        v .i i   i   il' I . 
I'M I II    Hut I      !•      I i .|n | , . i|    11'    luini i|\ i   i      I In      h.   j I . ..|   I .   I i 

VMI  lotlt»    WtMl« »i    of    |M   i  I     i iMiin.   . 

MM    IIIMIII».   IIIVOIVI.I    MI  OUI   ill    ru      " ••   lot    n.    Ku ..i ,i   im- I 
"lli|i.hl«      :ii t i • i.j'l II    MI i.    .'il   it   luili.. i     . 1 i ii. I ui .i I   III.I'IIUI 

broiuttt  t in* • 11 ii• i IIro  11>.i 11   i      i  iii  iH  .II. ' i i   ii'    I wio i   Mini 
IM'IIIIIIIH hiiiM«- Mini   tin   uontrolN Ni*   .in itiii  i'.  n.'     iliroutfh thi 
I  ilNI Mi   III   Ii« I I <      KinAI IVi'    •   iit|">     (Ml    M'      |J     M. II.|M    |iMll|i'i 
IM I'   Ml* I'M ii»» • im ri I    liMi'    fi I ml M « il   I    |||   I i I  I    Mt I oh   o|     I in    M I I MMII Hi 
«Mi h I IMI S     Mlltl    M'iHlri''    NlUl il     ll.l.lil     .i.iilli.l     lo.ttli.    lor    llio 
IhlioMliI   |>M I IK   ol     Hit    Mhlj'      I   il    il    ii'lioilu   i       problMM   ol    •!•  I i 
tMli    tlviiMlttli     Mll«l   IIMI.III     IMI.III    I     Im      I In     M.i.li     Mini   it I I     life 

i Mpom Nil i 

Thti  hlNili'   uiMii i   til»«« UM^IOII   H.   II      i  .lit      .tlo.ii   |4   ffft   lORgi 
1/    linli"«.    il.i.nl,    Mini   MpprOMtMil   >        '    HMIM'     I II 1« k   Ml    I lio   MM k I- 
innm   |.oliil    willi   M   wi  I I-i IMIIHII «I    II.I.IIIII.   ill   i    .mil   it    lilml\     lM|iii'i 
I I Ml I MlU    I'llH»«, 

All    III I'M   •• I     II"     i   i '  •   i     i" n    i i .(.i I i ... i. I ..     I i'i     I Ii. '•!•    Ii litilf.     1*1    Mi« 
III low* ; 

llu      4.   ■ •     .'I     I «o    liluili'M    Milht    l>t     i olil i ol It <l     I«.    In'    llMlMlii'il 

«I   llllll        I       I   «Mlll'l        I   II        I   /<»     l.l ■''      I II   I    . 
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Th»    Milfoil     MhltplH    MUMl     !»»<    In   hi     In    M     In liTAUi'i      «it     |i|u»    I'l 
mitiiiM   .(Mo   Hull  mi  all   rORtOUfl   Ntl«>r   nil   tin   vnrlmi»   • i« fa« 
IIOM  •!   ( Ahr 11 n l Ion,   Im tnin IIIK ,   contliiM,   *'(«'.,   «r«'  IIIOOM« 
HlVt'ly    |'i  i |nrni»iJ,   NIHl    I in   luil I in      Ihnbfttali     IMW   I    It^flill 
Htm h   v.n in I IOIIM, 

tin   lonioM] Mtirtiii'Mi« of  Hu   iiiniii   in hniii in ■pproNlniltli 
I. ft, llirh-l»«tuiiil*i  | dt;!«-!'  mil   of   llio,   or   ,79  pi'iiiiil,   Nmi 
MM    linalimi  ol    Hi«    •iiiiii   ol   »;r«vlly   of   I lii<  i«yi*t«<m   IN 

HtMlirH   l'i |»«-mi-iilv   MIHI   k9p\   wlllnn  A    .iMJ- Im II-(||«MM i. i 
•  I i'Olv« 

All   lhi*ii*<   i*«i|iilii- HIN   whlili  UM    in • •••.'••« iv   lor  HNMiotii   niiintrtK 
Niiil    l'in).!    iniilnil    l'|i|i|i(i||Mr   Mf«   in I   iy    it    • mi I I mintiN   mvi'tW 
of    III   I'l.n.iM»«   rmilinl'.    nmi    • In • h    pOllltl   w I I li   A    lol    <(    flK( 
I.UMI   I r Imtnl IIJ{   nmi   rullmml    i <<«! I N I i I hu I imt   nf   V#ig|||l   l€   ji •'- 
vi'iil   tin    loll]   mi»'-iMv   from  • !• IMMI I IIK   Urn   vmy   ntrl<i    llMilti 

In niliiiiimi   in  a I I   iiiia,   MM «lyimmir  i hei kh  «rw   (tthin m.   iii« 
lilmltiH  liy   Mtuihin»:   iiuir   rt)ft|>oitMe   U»  vlhiNtlmi  «nd  (ti'tt'i'mliilnn 
llii<   |>n(|ii'i    Im lam ••   in   Ihn   i tionlVlM   diriMllon   t Im I   will   iiimll 

llnllil    inllllnl      li      | UfUlt     111     fllulll. I   1 n ,l 1  I \   ,      ||'l    |l|||(tt<    iNII    III 
Iii« t« I Imi  on  mi  Mli'iTnfi   iiiiliHH   i in   iiprfurmmic*  HAM   liri»ii 

• liti kid  mi  a   t I*II t   ritf or on  mi   imiuit'lM^iitii I   Mlnimft   to  nmui r 
Ihiil   all    Ihr   |>ri>v loua  i a r««   lm»>   hvvn  Mihmlly   t rmm IA I ml   inlo 
mi opoi nil I •   • o«|ioii«>iii . 

ThvMr   blmlim   may   »o»  »mh 1« • i    in   haul   uan  «nil   Hoy   may   hi'  «MimMMl 
.iml   i-'imtMii,   ilM|   Ho'y   usually   Imvi-  an   im t«l» ItHhtMi  >\>    ii.mi 
inliTval   fifltf   «hlih   ihi'V   Imvr   to  I»»  very   « lomtly   1 impt'i l i<il 
iiini!    ihi«y «r* uH**ii N^mn. 

On  all   Much  miHMloiiH,   wluii*   ma I • i l a I   la   if|il«riMl   or   Aihli'il   to 
1 in   hlaili'M   fni    ri'imli   or   win 1 •    HOUII   rom|Hihtiiitn   ar*1  i.tiiinmil 
Imm   lin    I lailr   fm    iiiN|it'i t imi,    thi<   »linili'   laroful   Imlamliiu 

a ml  »al-hliiK   1 in   «MIUH'   ha«   to  hr   ii'i'imti'il   ao   that    tin    tliml 
ovnlmuli'il   iniiilm l    IM  worthy   of   fllithl   «a   wi-1 I   a«   a   hiaml   nrw 
I     1   n||. . 

\\    nrptlni MI 1 a|iiiii lit   nf   motatur«'   within   tto»  t>lmU>*   of   A 
i>ili<n|lii    In   an   uni'Vi'ii   «mih«ir   will    Imim il la 1 •< I y   • 1 fftlt  init-of« 
ha lanrr   1 mnl 1 I loim . 

In MM  OMM     rwHtlnu   thr   he 11 • optiir  hlAiUm  |mit tally   In   ihr 
k'.iAdti   «ill   1 aiiat«  uniiynn  li*«lmvlor  until   th**   rwlatlvt*   li*»)>tirt- 
MiM    .iifliiiii.ii.   UI •   a^ali)   ti«|UAl l»**(l. 

In   vli'w  of   tht«   «IIOVH-MIUII liinnil   fai tn,    It   It»   ivliti-nt    that   HO 

MAti'ilal   that   would  UP   ItMht,   imntly   workAhlw,   iMpHrvlouH   to 
M vi in  « «|ioHur»  ptfmviH,   hlKhly   »•HH I 11 i-nt ,   »odctral»   in  prle*! 
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Mttld if   Mit^ttUy  MuitiMl   tt»  tin-  riMiMiructltiit of  lit« 11« npter r'liur 

At   thr  liKKimithii  ul   tin«  toin|tiny   Artlvttlvl   I <i   thU   In hi,   Ihc 
only   miiliitMl    llmi   «oulil   p« rmi I    tin-   üf of   III«    KAm«ii   iiwrv«» 
I Up  Mini   i laMlli    llllfl   prlix kplMi   wllh  «   mmu   i!Oli|iroiiltoii on 
«rlulM .inn i mlti i iitM i', «it»i Ntinti« I'Mlhri i Uliiii M If iy plikiil timl 
IHtM rtaHiMl wood IMMHU«O< of Hu In* moilulu») «ml liilurinl i n. I I 
ti'lOf   no   oli(H | unit tt<. 

A»   (ht   ■ill    "I    l In    Mlitiiill   xii-w   rtiMl   l tu  o|Mi4llim    I t 11<   ««*! 
iii> MI   '       >    i   in w  u.cii   [lowtrful   poworp lui> I M  i'oulil  I.«   »oiopifil, 
«    I l Ml I    wtlM    ft»»' lull     t I    «h I •  ii    I In     * Ii n   i. I I <i<   I >il •"      «I'M hi    in. I 

•in11«•  hivt NVII i i. i. iii wi n h. i »i   i.    i < MMM  ii. V . I..| m n i   ul   mi 
i i • •Im  I    « I (III II   In tri nli Ii     *•  Iwlit    I I ni I I»«, 

llOti»   lU5:i,   Kmnmi  Alrrintl   hnn  tilwiiiii   Ihf   11 I nl ••>    . mi nü   ul 
nonu    o|    Hi*    liiinitlliili   *• 4k   polnli.   1.1    i in    wooiii ii  Mmli'i   liy   tin 
MM «'f   1 llioru liiN»i-r<<liili>i   • ii  platilii    Imniiitt 11 N. 

In  konr   « «HrN   M I I • i'i|>l>    «iii    HIM ill'    to   um*  no i • i    i - i nl on i mi litu , 
lull   l«y   Mini   INI'M**,   HUQOMI   Ll   lNlMf*fflM|   UNMII   %W4   «IIUVIIIU 
tiKliirmii i   IIMHIMK*'   WMH  •rtorap t IMIIIMI   liy   tin    mil it    ipp I i • u I inn 
<i  hiviii  m virloys tyslMM ol tit>t*rflMii »mi punii«, 

It   miiMt   «No   IM>   noti'il   lhAl    in   r«feo   of   li'nt   tntluiiN    I in    w« 11 
UMIMI  piorn««  i>i     IIII*IIIIK  up" iloii»«   not   work   for  IIIH'I-»•p«,«<l 
in 111 «ii.itii-  rotor  p«rt«  MOAIICi   in  i«i«iiy  otiM   llli   idtfitlontl 
wi<i«lil   riM|uli<'«l   loi   1.11 • ii». t in n i UK ,   mulllpliiil   liy   ilio     Q 
lli'hl   umli'i   • • nirlftlftl   I    muki'H   llir   rrmilUiil   llfMlM 
rnoir  mifioti»«   ili«ii   llii<   Inttl«!   on«***.      Hui i-li.i i'   «iiy    i  
ol   (hf  niitmlion  muni  bt«  «ililtviil   hy   ilivirly   nil«»« i^iii HK  « 
rom|Mi||fli (    |o   MVOllI    Ihr   nvi'l 1II«II ina    llntl    • Miim «I    Hu     tMlhlM     in 
I lii<   I I t'H t   pl«i ••. 

Oat  typii«!   ••««mplti of   tlili«  proi «»Im n IHIIIIIIMI   in   (In   iiivnlop- 
mt<i\\   of   tin*  «orvo   lUp«   wlitu»  «   p«r(lriil«r  pn.lil.iti  of   §##•■ 
ill«« III    M(«II|IIIV   itipilriMl   «   ntnn I «HI-   HI« I   won hi   inmlilnr   I In 
i i ip«*r  propni I ion of   tor« Ion« I   M (i in« (Ii,   i 111>»   •. i i I f m   i , 
«ml  MlfMilf   lltflil   Ptifllli 

AMnl    •    IniWlol    ol     |K«l-|-|tf    lAlluro«    «ml   llKMlKII    iMpI oViHUMll», 
Mn    prnliliM   w««   «IOIVIII   liy    inlinilii'  in«   UpiTiul   Mp«i    •«pi»   • l 
vwiy   hltfh  «trttfitfth   nnhl I i i« I inn« I    f tlii>r« l«M«^ir I nrm • • ii   pi««- 
llOfti   whlih  pwrtoravtl  piopiiiy   in  btndlntf  without   • li«n«iiiu   tlo 
liii*ilon«l   tuning  «ml illU  not   Ho n*«««   Hi«'  wi'lahl   of   tlm  «««nmhly 
(o   «n   Inloli i ul' h    . « Ii nl 
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\.iiiMt|*   ftt«rtt*to   0(    I lnfM   wt Ui   IT   wllhout    Inn*   rlAlioralr   |.la«itti 
i<  inloii iUü    lul«l   ■••n   »•• ivlci*   UvtOf*   tin'   riimi   itnlutlnh   «in 
tiihltviil,   Inii    in   ,i I I   i (|»MIN   Uiry   ruquin«!      i • «I   I I m-      1 I ml I« t Itnin 
(O    lllhil      IIM      'I'I . .1    01      Hi'      I      l.ll!    Ulll^nli     n|      |hi'    NlKIMlt     !«• 
«V«' I'I    lii'l'i i.  ...   I  ».. ||i     I i IIIIII I)  . 

ii   in.     Il-I    i      .1   I..it-    •»•.l.li   ol    ihi   K«mi«n   MH-4:M«   hinein, 

liU«li' irrvo  M»|" 

«). v.;,) 

■i 

1 

IU 

a   a 
i a   { 

...«     \i . M •♦• rill'MlOII    At      • •»   KUp     L   I » !•   *• Tip Arn« 
Ali-« 

Kltfur»  11-1.    tik»(*ii ul   IUIMII   Mi<i i. ..|.i.<i   hlmir 

i'i    il<    mill  i oiivrii ii'ii. •    i mtioiiii,    tin*   tilmlr   IHINIIMK la tur«   In 
iHi.kt'it   Ititn   »i i •Nii   Mini   u\uu IIMIMIM   of   IMM   Ai'iA»   |l'«    (•(•tml   pi Im 
i iii|'|.i(«   ht«il«    imnl    iMiiMgi     AitNly l t • * I   «Ula   Rtitl   «hit!   mul 
III, i.i    i.' i   iBll   4M    "rriiiki'U"   liihi  ••tu'. iMt*ii   IMH    III«*I»-   MIHI 

levlKi'U   MM    I Ulm inn I Ion   I*   MMthm-iil   li>   niMurn   lMl90fil)f   •"«I 
■il< tv   MrgiMi 

i Ml«'   l>.MIN<. 

i loin  n   nliitli-   ul riMi« l l»wi ••••  vlrw,   tin-  lilmh    roul   ••ml   I*«   Hu« 
«•«kin:   • iini|imM<iil   «.I    tin'   roloi    lifNil   ■«■tMi      It    In   utih jfi IIMI 

«  rumhl im t Ion of   hltflt  fMllrlfyfi]   ioi««,   ih-|ilnni> or  ndtfv 
*\i    IMIIIIIIIM   iho    !<•   •<ii|Tlii«   Mttm    ton|U«',    «n«!    Mnti'liiK   m    f I ti I 
wlhii   IMMKIIIIM.     TIII'MC   lomlft   «»« i «    i«|ipllMl   to   thi    mol   itul   hpticl- 
iiiiiiM   in  th«>  folio«ina iiuiiini*r: 

1.     OMlflfMgil   itijl  «vrn   ii|)|>ll«d   to   Ihn n|»ni'l««*ii  by  MftM 
of   hyilriitilii    ry 1 liitli.i ••   puMhlnii  on   «   loml   lit*««.     Thn V .t, 
IOMUM   «nn«  HMUII lot IMI   l»v   •   hydmulli    iirnMniiii'  KAM». 

J,      Kntfllt«*   lorqun   «nn   Mppltnil   to   ihn   npnOlMI   throutfli  a   ntuh 
1111-4 HI   rolol    ali«rt,   «    titMliil   !•>    a    LVIIINUII.     .yllmlm     in 
A  np I f-conln IIOMI   «Nhlo   nyntm,     Montiortng  of   thn   to/qun 
loniln   w«ti  At ioM|>l Inhoil   by   •  ntrAlli  tCAtfn   I In«  •■llbr«ti«l 
Ntfftlnnt   known   < o«t>Mnv   nlAinUriln. 
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A|.|'l I • u I ton   ,IMI   < nut i •   I    ••(     I U|>wl»i     !•• ml i ii        it.      .1        ».  1 . 
"     .  «'Ml    ll r   ),, ll     I. ,      III  tl|,r.     M(      ,1 <   I   I  I .  It I      llV<* I n«l I  I •       «   V I I IH'i   • 

nil«'»'-«'   i»«ti Hi« 1  .1   tii.   h..;.     Moniiorim  «'i   ih« 
' In •it     WM»«     I ml I I'd   liy     Ivn    |<i <  v   IfU'   1 ,     • tl I I 

.    ii ii'ti.1  iii.t.i.   1... 1  • IKIHI    A    .iii'i..).    hydrAull 
• • • »11 »•   UNU1'  WAN   (i*M-r   1.    .1 i.i 11.   1 ' i,   ii    I. .1.1  ippll« 

in   tin    .iM.i   ..I   1 in   hub. 

ihiH.'    II-»',    II        H..1   ii-i     1,1,v   tin   >|. .11..1   .isiiiM   n* 
ill ..•   »  (III ,1    ItllOV«   . 

, 1 .    hi mi«    1 ..«.t   • ml   *n»    111» 1 1 HI H-i. 11 .1   ^ it ii     . - I   i •, p.       1 . I 

■{MUfh   Nl»   Min  «it    lull       I I <:.. 

Ii .IM..        1 I   1 I   I.       I I  >    I      I II   it   I 1.       .♦!. I .   h     I h.      r   j   ■   .   Ii  

I ■     1 ■   1    .■ 1 .        t 1   1 1 1 1   ■!    ill        ill     'i   •    I       1    Ail •     , •     1 ' 1 v • 
<     1     I    "u"   Ml    Uin   M.l    >        '     I   «   in , tillvi     (    )   tl.   . .11    .• n 
it .r . 11 .u. jmn in,.   1 h t >    t..  .i. 1 u . 1   1. . . t     nnii   H 111 <.  11.«1111 
in   tii.    1.. 1 tot I " 

*  ;t    u" • iMiitt t Kin 

illJI.UOO   In.. 11..   ill    Limit        1  1 .     11     l 
I      ,000   In. -11..   .11   I.I.i.i.       1.1 .       I .11 
110,000 in. - ii.. .»1 blidt     I»«.   i" 0 
/ti.oiMi in.   n. .it iiUti*     la      ..ii 
|] .tin:, lit. . 1 i.t 111 1  .t 1   1  

IMf000 in.   ii«. . n, im1  t. M|UI 

- tl...        ,;        . 11   1.II I li.n 

- I /   ,,   100     In .   H'.     •»!     M.i.l. IU .     I  I.H 
- Uft.OOn   lii.~ll..    ill    Mtnli    .'.III.    .11.0 
- •Ili00   in.   H*.  •«•   I'l.ni«   IUA.   40(0 
- •••I,MM»   in..lit,   ul   liluil«    MN.   I7«0 

11.    100      II'. I   I   III I   I  1 Hl   H  I       It'll 

iIMN, 000    I 1. .     II'.    « 11.. Ii"     I"» 'pi- 

II.  'Nl'   «liliVr     Inmlt      .1.      I<l     '.I        iM.ill        I. «llU    «I. > •  1       >•'     • .pi U .1 I t u I 
to wim 1   tin   IUIIIMI pari  .«iiii.i t \i ii 1.11..   ii'i   tit«     IVMI  iii- 
ti..ii.      ||)    i.|ti>.  I I li 111 inn ,    llu    1 .Ul I    mn.I    If    ui'li     tO   w M li't tiiinl 
tl I I I -a I • ILIIIIM .     will«  ll    Ml •      tit   I  I 111 il    .M.     I   .••    ,.1   1 .  ,  Ml     1. I      (In      I IMI I 

loi» ! I    l*i   ilci» 1 1,ill It       i.l    . 1 in I.I        tt     1 t it I 1/1    1. 1, In 1    1 • 1 . 1 nlMiCtO 

M 11  t 111 •   tn.itii  Mrtflna oi ••fatyi 

Uli.     tl'h i     I   I ".   1  .till <      I .'1      t In • I    MplMlmi'll    WMM      I '        'I'l' 1 
1.   1.in   in   .'ii   |.i 1 . • iii    111. 1 1 Mania   up   t"   H'tl  |ii.nml   Ii.l    I 
(dvalan  llnll   ieatf),  iad  m  in paroaal   in n   i   I     U»  ' "' pci 
.•HI  i' 1.1.,    iiiiii«i.<|iii .ti\,   fin   apaaiMM vafa  h»mii.ii  i«. imi 
ur«»,     at i N in  tfNu«' ilntM   *. < iii il Mini  |ilollril   In  iii 1 • . • 
I 1 • l.tliiu. 
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I    I   I' «I    Hill».    Or I |>   mill    IllMiii     HIM.I     | ml     lit  I     ..  ni|> 

I ij/un»  I l-.i 
ClutiM-iip  of   Holm   Ituli  Mlmlt   url|*  mill 

Iliad«    Hoot-».ml   liiNtN I Int inn 

•I 



Vli'W   Mmwliitf   (iiil i l I naitl   Koni     \|i|i| li Nt hill   llt>Mm 



....   40,n 

I -     11,0 

.   il.«i 

' •      u'Jiti 

I'l.. . t ,. 

n 

k l.UI t      • I 
1 ' " • •• i m iiiti  i«>l i     • i«   U». NI i..ii»!, 

I -  •     .M..I   ..i i|    i(iiol-| IMI      |M rti 

1. 



l i q u e t * I I - I MIIOWM I In t* r t i O h » * t i i ' l (Ol l i t I «11»V « I n p m n l l | (I | t i l t 1 11 I it 111 
I Ml I I I m l I n I III tl |'|> I I i l l t I Oil n I I I In i , I U ' I • i l l l( 111. < I ' l l p I it 11 i t , 

r i n n i i u i u t t l i in)' i*ov i * tn • * 111 i i i h i ^ n I 'M* ( i n U m l n u I m l h p r u t II m u l 
mup 11' wt ten I t pit i ( I 11.1111 - I I <•>) wit M I n »» IHI vI- n i l t t p p i ' t i l i m l i ' l v 
II H | | | i |) I r n I') I l i t ' | n p i t n i l p o t l n m Mi l l f i l i n g ( t lu l I n IUIIHI i n I t ' 
p I it i i it i r l i i 111 i t I lit " r l i t ' i ' l | l . i t * i niti) i I 'i I n I |i ( • t in 11 I H m I 
Hit 11' n ' p i n ' l m I i i I'I'M 11| I 11 i i ( l ii m i l l li I M l it i It | it ml t i l l 11 ( i t 
^ ' t i l* I i l l l**t l I it v i i n l ,V«« n t • 11 p I \ ( ' I M i n , ) , rt I U i Mtt { u n t t l i -
p l v I n i i l l lie, I In n i i l i ) i i l t < n | t i n i i i i i t p M M i l i M i n d w i r i i , I'll I M 
*4 p i i I l l l i ' I I i n i i l p 1 •• I n i l I t in 11M) p i I'I ' i l l | ) , l . , l , 1*11 Ills I I I i l»U II 111 I 
* 11, i i ; l u l l I I I ( in i l t t i ' H p l I n it i i n ip I I »<ll I In tl I t t tntl t i I I in I I 
I t i i i i l i l l > i l » 0 H i I* I ' tm I - n n i l i n i h i l ' m i *II i i i l t i l l i l t ) p n l ' n l i l 
n l I IM i l i ' M h . l i I I hi I I I n i o l , H l j U I ' i M l l » / i t l l i l I I «M l i ' V n i l l I l i t* 
I it i 11«i Mi'«'i i mu i i , 

T i l I n pi ' t ' i l l t t l U I ' n I i l 1 1 it l'« I I I ! I'Mfr I IM I I ' l l It t l I'M I f II mini t I I l i t I I n i l Ml 
n r t l ' i t o M it I i M I y I In* M t l * t i ( t t t l l l 'm |U I r unu i l l I H , ( I n i t ' I n i i ' , 
M i p t t r w l n I i ' h I M w i ' T i ' i n n i l U' Mu l n i l * j t M i ; l n l i I it t i t ' r u n ( • m l Mpm l -
mmiM u i l t l i r r n m l i l l i n t l i i it t t ' l 1 WIJII I I n i i i l ( tut ! t l a t w l b r IUMIIIHU; I n 
IIMMOMM i l i i ' M i mntl i I I I ' l l t I t l l lM , 

A f l t ' f t l m p i n m t t t u i ' t ' l y I M I t ' l l b l m l n r u n t (Mltl wit M i l t MM i ' i 1 1 i ' i I , It l l 
t IIV i M 11 KN I 11 in I m l I l i t I t i l H u l l I l i n p r i m a r y I 'd u i i i ' wm» it woot l 
Mil n * | * l i t ! l u l l ' h n t w n n n t i n u p p n l ' i t l lU I n w m * M U l l l t i i ' M n l I I I I ' 
I) I m l t * , 

H i t ' D y n a m i c .NIM'MM U r o u p n u i i i j n M l m l a I I IM-I n UIMM •»hn»ti l i n p l u l t * 
o n b i l l It I n i t i l t MM a m l i i n t I i IIK m l t t m * n l t i n P i t t i t e r n n i m u l i n 
t»l ( m l , u t I t * t l i t M p r o l i l n m , A Mpm1 i i i imi w in mai l t ' w h l ' h ( i n n i pi • i ti I • ' I 
I n m t i l i t l n n I n l l i o I ' l m n k p l a i n * * , ^ - 111 • 11 MIII-.II i > l i t t i » » n l • i • • •«\ 
I 'MtaiU i t m l N i l , 1H I i f l t t lHM I I n I h 1 it V n i l u p w i t h t i n Wftl 'p R l I ' " I n 
I I I I ' M pit U ( I n i l K t llW 1*11') i l ( I I I t i n n ( i* 1111 ' n111 | j; M l «l I 11'• i I I , u i . I I -n I , 

I ' l l I M l i I it t it* i n o t m u l I i i I I m l u t 1 I i , Tt p t i * m i I n l I in • MO i I J i" I I 
I I m i l i m u l l ( l u l l ( < 1 0 1 , 0 0 0 I I I , - I I I , t * l i l i l t< S l i t , ' 1 1 , ( 1 ) , .JU*. I l l t U l n r t i n 
m i n i m u m r m | U I I'mtitMt 1 n l 150 p n t t ' i i l ( 1 1 0 7 , 0 0 0 l u , « l l » » , h l m l i N I i t , 
; i l . 0 ) , 

T i m V n l ' l l i l t l M In it l* ( i n p l i t I n t i l l 1 n i l ttltMIM I t » U I tl M I III** w in i n 
I t wttM a l l t l t ' l m i l I n t i n * U p p t ' l ' M U l M t i n ; t l l U M , a i iO t l l t J I * l l i ' M t ^ n witM 
mat in t n H i i ' l ' r a M n i It «* u h i t * a r t * * o f t i n * Ml in t t i ' t i n lis m a k l l l H I I it 
v i m i n n ' I M n c t l n i i , l i m i t u r n m p I n I «• 1 y I m x l n i t U i n M a i l t K l i p I ' u t i u i -
l i o n MI I ' l l i n f l b if I'K l a t i n , Tl tw H i i I ' l l t ' u n l i M i i r i t t I o n n l l l ^ u r i 
1 1 - 0 rv*pr i iMt*n l M t It I MI h t i ' u r t u i n , ( U ' I n i l M i l I o n o l t fit* w i t r p i n 
t l m N o , I H I uil i tMM i 11 * I l i i l m i i n i ' l n WMM it I I f i i l n y i n« M t o t i i u 
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{ U n d o ll«* i 1*11 i i Uti A I" i«i*: T i l . ' mo* I r r . l t l e a l m id mont h I K 1 y 
Mi rcMNtuI " I tli<t b l a d e O X I N I N u t t in* Pwttl end b o l t h o l e d 
w h e r e fit* hhul»» m n t I n c h e d t«» t h e g r i p , t h e p r e d o m i n a n t l o n d 
IN I I ii i w I H i1 v 1 b r a l o r y U • * i t i l t lit» H i i h t e n r e n , l n r t t in* b l a d e n e e -
t i o n mu»» t l i t i e n p a h I«' i>( w I I IIN I and i lit* il i« h l g h e w I mt a »u i".!«l 
V I h i a l o r y I l i t t w i n e bend 1 UK moment* e i i rOUI l t e f e d I I I l » lg l l - i »poed 
I I i f . h i . 

A , I I I l h h ; i , it :i M - l II t* It t l i l r l . I I liiM'tJ I .INN " e h e e k p l n t e ' 
WitM I IICO f p o I'U t l««l I I I t i l IN it I' • **t o l l i l t* I» 1 n * I«• t o I ' M l l l f o r . I' 
tli»« o u t c r m o N t I 11)9 I'M <»I t h e b e t i d i n g Meet l o l l a g n l h n t t h e 
v t h r u t o r v b e n d i n g moment * e x l n t i n w it I t hit t t i m e I n t h e 
IIOK a p p l i c a t i o n , F a t i g u e I t ' h l N i n d l c n t o d t hit t t h i n 
M l r u c t u i ' e hit ' I itlt e l l t lu l i t l i ce l e v e l «»l J, 1*1,000 l l t e h -
poumlN ( K l g u r c I I - U * l ) . 

I I , AM t i m e p r o g r t 'NNcd , Willi t h e I l i g h t e n v e l o p e f o r t h e 
Ml r e m f t w.t M eN pit ml ei l , t h e need l o r h i g h e r f I it t W I M e 
h e m l l l l U e l i d u r a n e e l i m i t I I I t h i n r e g i o n heeitme i t p p l t r e l l l 
it ml we em le t t vo r e d t o t r y a d d i t i o n a l r e i n f o r c e i n e n IN by 
in en IIN o f it 1 / 8 - I n c h t h i c k N t e e l p i n l i t . A l t h o u g h t h i n 
r e s u l t e d i n t in i n e r o n n e d b e n d i n g moment e n d u r a n c e l i m i t 
( . i 1 0 , 0 0 0 I n c h - p o u n d * ) , i t wan n o t deemed M U l f i c i t n t 
and d e v e l o p m e n t «<f f«11*t e o n t l n n e d , 

( ' , The n e x t d e v e l o p m e n t M t ep wan I hi ' m j b n 11 t U11 o i l o l it 
1 / 8 - l u c h t h i e k h e o t c h p l y p i n t o I n l i e u o f t h e N t < e l 
p i n x v p r e v l o i i N l y m e n t i o n e d , T h i n c o n * t r u c t i o n o f 
h e o t e h p l y , w i t h i t n f i b e r * p r e d o m l n n n t 1 y * p a n w l * e 
o r i e n t e d nnd t h e p r e v l o u w l y m e o r p o n i t e d g h t * n e l o t h 
" c h e e k p i n t o " 1 mined i n t e l y h e n e n t h i t , r e * u l t e d I n nit 
e n d u r n i i c e l i m i t o t i y d , 0 0 0 I n e h - p o u n d N nnd wan t n e o r -
p o r n l e d I n b l a d e * e n r l y i n 1US7. I t i n l n t e r e w t l n g t o 
n o t e t h a t t h e H c o t c h p l y , w i t h tut " K " o f a p p r o * l i n n t e l y 
f i v e m i l l i o n , p r o v e d t o he mueh more d u t i a b l e I n I I H N 
p n r t l e u l n r n p p l l e n t l o n t h a n n n t e e l p l n t e o f n l m l l a r 
t h I ( k n o w n b e c a u s e o f t h e mueh l a r g e r d i f f t r e n t e b e t w e e n 
t h e " K " o f t h e c o m p o s i t e * t r u c t u r e an c o m p a r e d w i t h t h e 
" K " o f t h e M t e e 1 c a p . The n t e e l p l n t e p i c k e d up mueh 
more l o n d t h a n wan i n t e n d e d hecnuwe o f i I N mueh h i g h e r 
ittoduIUN n m l hohw* WHH I n c a p a b l e o f M t i b f t l n n t l n l l n c r e n n e w 
I n e n d u r n n c e l i m i t ; w h e r e n * t h e S o o t ^ h p l y , w i t h a more 
c o m p a t i b l e " K " nnd w i t h r e l a t i v e l y h i g h s t r e n g t h e h n r -
i c t e r l n t l C M ( 1 1 0 , 0 0 0 pN l UTH) , p r o v e d equn I t o t h e 
t n N k . T h l * N t r u e t u r e c o r r e s p o n d * t o t h e " o r l g l l i n l 
c o n f i g u r a t i o n " o f F i g u r e l l - o , 

0 . W i t h t h e ttdvent c»f t h e H-4UI I w i t h I IN accompany l ng 
h i g h e r p o w e r n nnd w i d e r p e r f o r m a n c e e n v e l o p e , t h e 
r e t e n t i o n u r t 'H t»f t h e b l n d e p r o v e d t o he c r l t l c n l I n 
Mhenr due t o v i b r n t o r y f l a t w l n e h e m l i n g . A p p a r e n t l y 
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I'll     liimhiii    nidi    < ti|ii|>i i >.•. I xn   i ti|<iti  | | 1I<M   of    lln    IMI I •  i MII.I, | 
MIHI'. IIS MIUI I imi .<«<)iii<)i ihn hlii'in- I'ttpAOiliM Of 
Ihi' hi li>i'|ii> . i HI', Mpnn •' mill iiit«|tlt<. Aihl I I tniui I ''M>II 

ritpncltv Wim iinivhliMJ hy lli«< Imnriioial Ion nl lUu-i'- 
HIMMM I lolli (wi<l iiiy-ii|i) i haiiiit< li< «m llu> luiidliiu mul 
l i it I I I till fUH«« hhlrh nl I In* r<i( fill Inn m in, hohiltMl In 
liiti pirv I<MII< I v ili'V i'lo|ii «I • tt|> iihilii nl IIIIIIMIUMM 

<   inlh   »mil       MUKl rll|'I V .        I'M I h    I'llNIIUl'    11 MU I I •'«!    Ill   mi    iliiltil 
RllOt   lunil   of   ■   I0|OOU   I in h-»"^i'liln  mul   i ori'tiM|MiiiilM   In 
iiif "iin..i i otif iKunii imi" ni  irigurt ii ".    ii  IM mill 
••Mllll|(    In   linlr    I hi« I    III«'   i*livi< lii|i«*   il IIIIPIIM loilfc   (if    llllN 
'••llnll   HI i      t ili'll I 11 II I     In    I III'   PIIVrlii|i(<   ll I li|i<IU> lull',    of 
I lii<  orlKinni   MtM'lloii   im   nl    hüiil,   wlii'ii   Ilic   t'iiiliii uncr« 
I null    in.I iM<t*ii i   111,000  im ii-iKMiiiilft. 

ihr   ({tlli'lHl    Mi<lli|i   nl     Hin    Ilill^UK    flNliirc   IHHI   M|ifr Ittlfll    I MM I N 1 IN 
lion   IN  MIIOWII   In  KIUUITM   ll-:ifi   lliioni'h   It-'U, 

Um   ..nil i I.., .»I    !IM.I<   wan   ii|i|illtM|   In    Ihr  Mpiii'lmnn   hv    I svo   |M«IIII 

lil   liyiliNti 11 r   cyllnilriM   IHIMIIHIM  (>I>  **   movidili'   Imol   lii'iun.      Whin 
I IM>   I nil ii I IIMH I   IOIIP   i»  nppUtMl,   n   wlotnly   IHMIIIIIIU  mom «MI I    In 
I lit rodurinl   In   Ihn  hlnilo dun   lo   • »in   "Inilll-ln"  ion I nu  mini«   ol 
(ho   lilnili   ,1111M,     TIM«   loud  homn   m   liio   lo  mov»«  und«!'   Ihn 
hyilrtoillr   Innd  itpp I 11 M (Ion,   hu V   tin«  Nyntnm   in   httiKid  up   hy   nn 
ttriumu In «or  whhh   olhulnnlo»   lli<>  vlhrnlory   rcn 11 I f nun I    lottdn 

.in ...i  hy   (ho   11 iu iin n i iic   mid   f oi t^hor I m I n^  nf   (ho  Npnelmnii 
dui'liiK   (Im  hnndlliM   vllunlory   loNdlnu. 

t'ho  UM..mil   of   hondlnu  inownnl    I nl rmho id  hy   Ihn  ' in 11 I (iiitu I 
loud   1M   ronlrolti'd   hy   M   viilhiil   fthoitr   Imol  nppllnd  Ml    Ihn 
initlrrllnn  of   lln«   mlor   liuh.      I'hn  vnlliiil   lmollii|(  lyitOH   1" 
iMolnli'd   from   (ho   )ln   hy  M  ipriAl   blhK,   whhh  wttn   dunlMiM'd  on 
II Invnr   nnn   prim lph>   lo  in rnminnilii h<    liti'iin   huh   mnllniiM   wllh 
MmNll   uprhiK  difhrlloiiN  und  nil II   nmlnhiin   Hi*   mi rnnni N 

vi'illrul   nimm'   In   I'linni'i'   lln-  «.iitnlv   ni<nilliir,   iiionn n I   • mul I I Ion. 

lln    niiwllin   (onpn     in   Rppllnd   In   III«'   »>i>i'i I mi n   MIII>II,|I   II   Htub 
mini   nliull,   whhli  niiiiihih'    nn  mlMttl   lotoi   Hhnfl   mid   Imh 
IHM (A lln t Ion i     Tho   lornun nynd-m   1*  u   mnl f «i'onlllliliMl  milih 
mid   li\ilimilh    null   unit   I nhil   hv   Ihn   • • nl r 11 uuti I   tOFUli 
h'lidlua  whhh   miiMoM   Ihn liptn ImiMi   lo   u     uim1  it      In      blAd( 
pnM( I Ion, 

Tin    vlliM«tiii\    Moiuniil    I"   ti|i|itli'd   Hi   it   vlhntlni'y   y«iliiitt   OhOAl 
til   (In   Imh  imihrlliH   .«mi  implifitfd  l>v   iipiirmti h Un*   llm   mthi.ii 
I i i iin  in v   M|    iiii<  Mpfrhiimi,      Ph(    vlhrithi        I • it i    loArtltlU   IM 

tu I nmi'l I ' In ii   hv   >«   ini'i Intnh it I   nhttlu r   wllh   it   v i« i h«li I «'-npnitl 
driVI    mil I,       Ihi'   «ihitkni'   In   tt   i nun I m i n I u I | n|i   wi h.hl   HyotOIK 
whhh  HMMurnh  II  pui'n   llm-itr  mollon imlpnl   nl   lln   nhuKi-i .    lln 
OUtpul   fOI • •  vnry l nu  wl I h  i I'm. 

MU 



Ih»     H)tti<'llili<h ,     Wl III    III«'    I'IMIH  i     •  • hl I M'U;il I     !•■,               .  M»   MM      Im .pi. 
iHi.l    ltfB<h     ItilHilMi     MMMij    ht     (lilOh I  Im . .1    nl     bltCll I   I I    0)     I  
tipp I I •-•I ,    h    P*    ihil    Ih   lliilwlMc   hrttdtllM   by    Id'    i'iri him 11 ii I   ihAk^l 
AN   ih«    HIHI i in« n  ipp|*Oiohl>l    II'    iiitluiiil   i •■ .nn.ih I    I i .  imii. \ ,    thf 
i ill'  II I I liilr   nl     I  Ll I wl*«'   bond i Ml',     kl    I h«  I ' <«'  • il    wl I h    f  tun II     I m   ir- 
 ni»  «>i «'H< ii«!  h'l'i-.    wii«'ii iin' |ini|i«<r v'iiiiiiii'i\  bondini 
MORfllt    l"   m «in I i "il,    Ihi'   vinltihl«    driV( ' • MI   i§    In« kill   in 
lh.il   inniMliiii,      A  ^«'iHiiii   «Hhi'iniilli    iliuwliii.   MIIOWIII^   IHHUH   AN 
ii|i|>ll««l    I««    Ihi'   n|i«'i  I in« n    11«   |i| I'MMtl fit   In   Kluiii'i     N     > ' Ihi' 
rOOl   «nil   «lult   i.li.iln   t'.'ii «     liHUllmn.   ti i «     !•■        i .■     •      \>\    Mi« 
Nlnllr    tl'Ml    li|ii'i  Inn h   il>     MllOWII    III   I'lKtlli'    II-.'«. 

Ti'Nl   Proi v ihn « Alli'i    I Iii<   hliiil«    rmil   • ml'    t\ i >    I MM I nnui'ii I« «I 
ntiii MlititruMv   i'H 1 Ih ml I'd ngtiniit   known  titiiwini* hpruliMM 
inointMil,   tin' M|I«<I im« n   i'    in   tu iiiii   in  ih«   iiiMriH'   II«MI   ri«,     A 
M|M<I  limn   IIIIINIMIM   nl    II    I'ohH    huh,    two   Ithnli'   I.II|IM,     Iwn   hlmli 
IIMII    tinhi,    ninl    Hn    ii«'        .ii,     hi)     pill'.,     h i I« i    I'ln   timl   hlmli* 
h.. II        to   «'iilll|i li< I i'    Ihi'   NlitUpi        Ihi'      .«hiii   ihi|'I h it I «'ll   Itlll'-llAlf 
nl   ilu»  11-41111  rotor MVMttMi, 

when   Hit'  Mpi'« hni'ii »«fhip   IN   rotitpU'liMl.   nil   (ho  HII-4   »«IrttMi 
UMH««N   mi'   "mill«««!"   tn   mi   inhlliiti'v   M I IM I II   luilhultMl   VMIUI'. 

Kroiii   IIIIN   iit'tiliul   poNlttiMi,    th»'   ii'hlriruM«!    IIHHIIIIH   IM   Mpplli'il 
IMII   tltit'   In    iiif   'ij"  tithliiH   Miiul«    el    Ih»1   hlmli'   Mnpn,    mi  nulo« 
i'nt I I .     IKKttllVi*   lil'llillllU   ItMitllt'll I     IM    I il I liuhlfl««! ,        Til I N    moitll'll I    IMII 
IM<  roiil i n I I nl,   an   In   I IN   IHMUII I hull',   l»v   n   vmlhiil   NlifMr   LoAd 
llt»|i||t'tl   Ml    I hi'   i't»lll tT I I lit<   nl    I lii<   lillli.       Ih«'   iinti nl hi«lt    nl    lh< 
vt'ilhttl   Nlii'MI*   loud    IM   üi»|>i»ll(ii*li I   on   I hi'   tli'N I IIMI   ^ 11 toly   IUMIII I m 
iiMimtnl   ri»(|Ul roil   Ml   mnMlliH   hlml«'  Ithi,   lll.u. 

Till'   tMlHlht'    lli|i|llt'    IN    llli'll   Ml'l'lh'il    lO    llll»   N|il»t'llMI'll    Ihitnit.h   il 
MIIIII   rnhii   Nhall   »UiU   IM   it'Mt IIMI   liy   Hit»   i t>n I r I t ii^n ■    fori'i   Mini 
Hit    It'Mtl    IMH   MIIKII'   IIIIIIHIMI   hi   llii>   M|ii'r| mt<ti. 

A  Ni'l   nl'   n I I'M I n   ii'MilliiMM   for   Mil   hUtlf  ».iMllmiM   won    i i • iiril«'«l , 
M ^i in in   ii'titllnuN  « IHINI I hit t'tl   llif Ntondv   IOAIIN   HN  M|i|'ll«ii 
III     I lit'    Mpl'l   I HUM . 

I'lii'  vllii'Mhirv   i iniill I Inn  WMM  »••    np  hy  M  VM I I MII h'-ilr I vt' MyMltmi 
Mllll    t'lt't   III«      motor,     'Il   IV   In,      M    HUM llMllll M I     MllMklT. Til«'    MplM   I 
im'li    IM   I'M« 1 IIMI   l>N    till'   MIIMKI')'   In   M   Ki'iMilt'l    litNUII I I Ulli'   of    InMil 
MM     llll«    NllMkfl     Npl'l'll    M)i|»roMi'lll'N    IlMhllMl     f roijilNllt'y .        AN    Hit'    ri'MUll- 
MIII    I I t«t|nriit y   of    I In«   Mpor litit'ii   IM   lii'lnit   it ii|irtnii lii«il,   ONI I I lo- 
, iii|iM4'   ri'ionlN   tut'   hikm   It«  «if I t'inil iif   Hi«'  viliiMi> iy   ht'tnlinK 
mowi'lil    It'Vi'lN   Mini  MIIMKIT   ll.l'.M.     Wlun   Hit   il.  «IIIMI   Ininlliitf 
mintii'iil    li'vt'l    IN   Mi'hli»v<Ml ,   Mil   N I in In  UMMi'  MlMtloiiN   won» 

I'IMMII'IIIMI   mi   IINI 1 I InuiMplil«    pApor   Mini   I'lMU"'!' 

Mnnlloi'lnu  «»I    Ihf   IHMII   li'Vi'lN   ilmliiA   Ilu'   li'Nl   WMN   At t umpl IMIIIMI 

M(   pirhitllr   IIIII'IVMIN   nil 11/Inn   «ii   nnr I llor iMplil r   rrrortlt t . 
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KlUtiiK   ll-;iH,      (iihi'iiil   Al i Miit(rmiMil   of   Ihil»   mill   (lrl|i   I'HIIHU« 
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Any   load  suriut ton   ID   fehf M|>IM iimii  wtu.   iiiinntul b]   i4jUltill| 
fill'    \ tn   Itlltli -ill I \ •'    HUM IllllllrU I      illllKlT   NyMt     In    I lit*   i|i>ft I IIMI 

I   v.  I 

DUrlliU     HIM    |'«-i  Iml     III    'vlil.li     I In'     I n | lowl ll|i     I III <•! mil I It.n    v.,! 
oh I u I II«M| ,   B|  Mniii    1*001   • IMI   IprM'IntMiM   wi'tf   litllctO'   tl>li!n<l, 

Is    Illlhlli'M   mi i|| I'll    Wlllt'll    WMI'H   I'lAMHlfiOd    I'Oi     IllVttllll    tint 
l<    pi np.iid Mn i   frOM   Hi«    on I IIIIH nl   •• n I i I I nr.it I    Imtil   ii|>|> i 11 it I Ion 
EMIII   ^iMii.       Il\i'   vitlhl    (ill Itin • IIIIIMI    In    IIH    lihnli     {ftp   mon; 
Imir   WKI'P  ftUMltt I mil   ill   lilih   |i*vi'l   lonittui   mill   our  u I   u    low«>l 
levil,   wlilili  WIIM   i huiMlliiil   iih   n   Inlhirr  lux uum   n|    I n I PIIUI I 
ilttintiuc   Iml    WIIM   Mil II    iil|>Ut*li>   nl    Ini llui    I ii I h.in'    liintlhM.      All 
ollH'i'   MptwlmiMii   i'Mlnr   "iwn  mil" u I    Ulo  il»hli«il   1I»M*I   II\I I   01 
liUlllVlMl"     |I   ll'lll  I'   11    Iflnl      i <ilM|l|lllf|ltM. 

Hu' luitii.   iniiiiM'   Im nl IMII   in   iiu   rotor lilii«l«<  rclonilon nriii 
lH    tlO*   lililllo   Ullp   il I I in li'iiiii I    Imll    holiM«,     till'   mohl    rl'Mlrnl 
I',  in,     | lu*   iiullionril   ii(ih*M   Nu».      II   Mini   7,      tilltflil   M|iktiiwl*(< 
i no I'      miinlfr'Ml    HiritiMi'l\ KM    In   I ln<  ;.i ■• I •< lip I v   rhin'k   IttrlnuM. 
Tlo    unhll ttM I hnm I   ;•• •> I • lip 1 v   Inin   i<Krt<pl IMIIII I   MPHDWIHM  ftlii<nt:lli 
pi<ipiii|(<M  mill   tnlr  rhoi'dwt MI<  M l iinu'I II   proprrlloHi     l'ii'Vhmn 
«'KpiM'l iMO'P   IUIM   »ilmwn   Unit    wlllimil    I lu<  Hrodhplv   rhnith   |  I .i • . 
rhnrdwiM**  cmckH  woulil   rr^ult   wllh  itlllnmtf   hilluiini  nrrurrlny 
mroMM   I lii<  nri   lilmlo Portion.     Tin«  «.piinwiMi«  rrmkM   In   Ihn 
.'iiohliply   luivi'   mi   I'SIMHII  l\       Inw   I'ttlr   of   plopnutt I Imi   Mini   Mi'n 
not   COIIM lilhi'nil  ri'l ( Irn I , 

KlMUie    11-4^   IM   Ihn  (lovnhipnil   N-N   i-urv««   renn I I I ii»'.   from  ApproRl- 
mMlnly   III   MnpMl'Mln   lp«l^   of    lli<<   i'inil-i<inl   i per I mini,      Thn   vlbm- 
lory  fcirnftft   lnvi<l   IM   in   IITIIIM  of  lunnlliiu  mommil   mid   IM  II  morn 
ii'Millly   .r.ii.ii   pMi'Mmnlnr   In  liholn itimlyntM,   rullinr   IIIMII   In 
m Inul   HIITMM  vu Inii .     Tht«    iii-w MUmhmi'nln   lo   thn MymtiolH, 
I rpi'oMnii t I UK   vMi'hniM   npnr I mmiM ,   mmnlv    I ml I« M I n   I hn I    I In*   hlMdn 
Mpi'ihiH«!!      i.in  out"  III    dm   t(tvi<n   Invnl   mnl   nr   Momr  ollno    rnlrli- 
I Inn   iintiponmil    Inhl    run   wllh   Ihn   Inwii    livrl   ininnniil   IIHIIIK 

limrund   wllh   Ihn  m i umu IM t IMI   niidurmmn   llmn;    I Im* ,    Ihn  dnvnlopnd 
• nrvi*   1M   Mnnn   In   bn,    It    mlniilllv,   «julln   KiiiMni'VM I I vn. 

Kliiuti'M   ll-4!l   llirnuuh   11-50  ulvi-   I nprnMnnln I I vi<   IvpnM   of 
rMlhiinH   «'in nniil i'i nl   ilniliu;    I In    fMllr.wi'   IIMI   prnni'Mm. 

KiMiMiM   ll-4;i Mini   11-44 whnw   lyplml   MpmiwlMn  iiNrkH   in   thn 
Mnolrhply   fniln»   on  uppnr   mid   lowni   MinfmnM.      Allhini)(h   Ihln 
Mpm imiMi  did   mil   ylnld   mid   WRM   rNpMhl«*  of   »mulMlnlnu   furthnr 
fnUtfUt*   Innliin;.    II   WIIM  nul    Into m-ymnnln   In   I nvn^ II »u I n   inlnr- 
im I   iiMi><   propMHAtlon  wllhln   Ihn   lNmlnNli<d   wood   ron , 

Kliiurn   11-45 «how*  n  (IMIIIMKIMI  Mpm Imnti  whlnh  hnd   lomplnlnd  U4 
Hi"   i yi  hn   nf   rnlhiii«*   InHllliM.   whhh   Inrlndnd    .OU'l   M    II11*   nynin* 
Ml   Ihn   i   oo (Mil)   liinh-poiiiidi«  hniidlUM  momnitl    Invnl   followed  hy 
iM.llfk   M    M»''  ryi li»M   Ml    IIIK   i   40,000   Hirh-poutidM   Invnl.      II   WAN 

MU 



lint i <( I     I In« I     t In   i        wU?i    i'rt toi)! »V.     ' I'lin . I '  .     .   , .1. I   I n       ,i |     | |>.      .  h.   |'()- 
<     ' (llfUM   nl     I ••      bO Lt   hOll MI,,   |( ,,   ,,{     .1 )  !    \u,\, 

till    I hi'   'MI I lu !i    .  In .  I      |' hi I i   ,     i IIJIM III«   > ill- I •      I .i   I I I II      nil    Hn      tOP 
-   In  •  Iv    I'llH ('    <l I I«'.   |  | ■      II In l<l      I hi     nil I l.n.i . il    . .i,  .     i. |      I hi     •. < •   i   I 
I-l.nli        ilp,    ihniilwlii     iiii-l.    |>i np.ir.i I I h       I mi      I In     bOttOM    I    I 
nt, I I 1    Im | .  i tillil    tin hllll MM I |n||    n|      MM      |  1 llpj      I ,i -   h.l Min   I  , 
i hi      I i Hill I Kill' Ir    ||ri niii|i | | Minn, n I    ill  hi i  \ • «I    i      I h«      I il i   I     i liil I 
ili'Mplli     (hn   Mi'Vt'l'lls    i)l    IIIIIM.I    i   ,     thlN    M|i<'i   hnill    'Mil    n.M n I II I IP ' I 
I hi        I |ii.  I l\     for   hn hi I Hi     i i   hi. . .1    Inn «IM,       IM       •   IIMI Ml n I .     I i 
Mn   I ,    ROltfl    I"!'   '« M     I hi'   h|i«'.   I im in,   •■ h M  h    M  i -     ■   III'      I ft U(l     I 
Villhl     llllhlli'M    -     III    IM)     lllMiilli'i      ihil    II     Mpni   I   M  II    liliillnh     In 
i  :.l.iA.|.   Ir    hi I  Im ... 

I tr.ii    It    ii   mil   Il-'t7  MIIHW wlliihl   MprtnwlHc  rntik*  mi   Ihi 
il|i|ii i    ;.in|ili|ils    rlX'i'k   I'iiiii    >«IMI   .IUUIIWUM    I nniiMfi.n Imi   < i'Ark* 
i I     I hr   nil t Imil ill    In     linh'M   mi    Ihn    Inwrl    Inntrllplv      I'lrtM-,        Ihl 

iltimHUi«   WilM   Mil«. I a I mil   iilliM'    lit.,11111)   i\«  Im,   ,i I 

Mini Ml hl,;n I    fOIVti • .'IM.Odd    HIM. 

Infill'       lnl.|l)i • 1(1(1,11(1(1     I ||i  h> |i|i|HMU 
ilUiln Mu.   :il.o  bOOiiH  MMOBt   ■       ftM.uou  j   i.n.iMK»   iiifii- 

IKitlllllM 

rillUI't'M    M-'lM,     ||-'|1>,    IHIil    11-50   lllc    |'linlii|',| {||i||M   n|    n|ii<i   llllliim 
Whirl)    IlitVn    "Mill   nil I        ill     ln|4i|     |I<VI'1M    tf I'ffttOf    lllttll    It 1 (jlt-Npl'tMl 
I I luhl   iMiltili I inn«!, 

KlHiii'«'   ll-'IN,   I'lmMi   Nn.    1.   NIIOWM  mlnuli«  ftpMiiwlp«<>  rrmki«   on 
M»   N   10^  ivilt»».      I'hotn Mpnilhi'M   Nn.    Ill    whltll   in rilliiil I» I ml    Ml""   M    I"1,   ry 

,   '4 MIIOWM 
10'*   ( yi  1 . 

No,   |i   WIIOWM  Mimlhir   I ml t rrt M «HIN  mi   uporlmtMi   No.   .17   itfM'i'   IIO.h.'IN 
(»•»  uy« li 

fi|Ur*   11-111,   photo   Nn.    I,    IM   HptM'lmoit   No.   .'IN   ttriii    itO.O.'IH   N 

to'*  ryrltiM,   uuiiln   i'i'V<*n 1 I nr.   io<Mllulhlt<  ihiiiiw««',      llr.iir«<   ll-'IP, 
photu  No,   ii,   niul   Kh'iin    ||-no(   pholop«   Hot*.   I   »imi    ',   .i i i    M-HIUM. 

Ilvn   NiM I ImiM  nt   »»piM'lmiMiM   Nun.   ill,    JI7   uml   !'N   nhnwliii!    Mi(«*niMl 
»»I'l'i'w !•'•■  riniku   In   tlii>   I niul mi I nl  wooil   i m i .      It   i*«   lull ii    «In« 
\-   ItOtli    I llll I    MinMI'    lllliMült    rl'ttikN   wort'   tniiml   (IttilllM    1 oup«'«'! Ion 
Ol     Ihx   Imll    linli'M   iflOff    I'l   lO    Ift   ml t I Ion   tyrli'      .1    lulli'.iit- 
t«*M(lilMi        At      illl"     HUM',     <<|>miV     M'UllI    WMM     tlllriMl    in|ll«»|'    |i| •<»«M(||,I* 
IhfOllfi    Ihi   Ixill    linlnn   Mllll    llltn    III«*   ITAI'HM,      Al hi    lUI'lllH.     t tin 
Mpt<i liniuiM   wm «•   i i<l iirni'it   hi   Ihn   MMIf.m     tiHhiin   unil   tlm    I nM t 
roMUNinil, 

Upon   i imipl i«l Imi  «if    th«<   li'Ml,    lim    «ptH-MIUMIM   wi'ii'   liiMpprMMl   Mini 
pitotoMmphoU NH »nioi   in  KtuuM'N   Ii-'IO  MIKI   ll-r»o ttml   llimi IIIM- 

MIMIIMI    In    I livim I lUM I t<    t tli<   lllM'I'HUl    i  I I« i k    pi (ipll|(tl I Imi .        II    WAN 
huitiil   Hint   nn   tiirMi«<i   prnpn^tt I hm  «n in« Mil  liiiymni   tin«   roHln 
I I I 1ml   . nn km, 

Ht 
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Muurt*   11-40.     hU.i.   !!<•<.>   Kml  Uiw»«r Nurrm »' 



MUM.     Il-'l/.      IHMIIK   UiMit-Kld   ll|H'« i      •iilti.l 
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Mu'iir   II    IM.      |IIN«|I<   Kiint-Kiitl   r.jM.uwInr   (iinkr, 



KUmr   ll-'ll!.     lUttdi.   Koot-Kiid  Nimnwl».«   < .. 
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HM«m    II   :»0.      Kpniiv   Ulli»«!  NpMiiwlNP  fm.k». 

MU 



i.O mil   lil./\l»l.   hue. |()N   /M.KA 

riii<   IniMlmi   ttii'it   ol    I hi    niloi   l'Liiii     I*.   .1   iiiil«|i)«'   pnihlriM 
(inNlM'VlMt;   Ol    HptM'tnl    »'Vt« hlU I 11'i   .        iMir     tO    "V.ll.     |i|(|ili<    ,   M .  h 
• lunii.i',   VHMHIKIS   MIMMII   I* I i'oiifli   ttii'   Mit   up   wlllilii   Ihi«   MptLtt 
Tin    in 11 nlu Mmi   ol     thftt   M I i i'Mni'N   IN   Imlii   pAfillf]   AMI   l'«'!'- 
|iiiiillruUi'   *••   llii<   liluili'  ipftllViK    MAIM,    IIIHI   (luv   I lui ■ I m c   Imv« 
llii<   NNliUi   nr i i'll lu I Imi    Willi    tinpri  I    In   MpAl'   Kltllli   il I l IM  ( IMH , 
liiulMr   tlilN   lomlliiK.    Ihi'  iiiHunil   IIHIIIM    plADi   i%  pttniili'l    In 
(IM    ipil    AXili       Milh   lh   (lil<    IM   (In    m ( Im I i it|> I •    pi m i'i'( l««n   ol 
Wi'i.il ,     l.lli'lll     l. I I i ti|   I 1      IM   I in      il    Ml h ll.illii    l  .11 .1 I li   I     In     UM     ,' l »' > " . 

Nurii ornokü uiniitiiiv  Involv* pnly on» m   iwo MI>AI   lAinini  fof 
it   portion  Ol    III»«   ( hl rt'iiPMh   mill   till'   ( h« i • I HIT   iitulilv   i • |>ii n iih li' 
l»y   Mlmnhinl   inlhiMlN,        Ihi'   |i|'ii|iM»'.>H Imi   ••!    mn h   • i m KM    IIIHIK    (II 

IM     lliitlli'il   IM • mini'   nl    Hui   n(ri'Mt«   KrAdiontll   (hi iMiiluui I    (lit< 
hliiili'.        \u   ti    ilttrli   til'oWIM    in   ili'lilh,     H    i'lilriM    (hi'   ii'lilil    dl 
Uli     i.j'lll     Will 11'    (III'    •   I III Hl     liVI'l     I K)     Inwi  i        Nu     juoptti'M ( hin    lud«, 
( hii i (IM i ,   ili < i < jurta ,      Al«    (hi'   h'ii^ I h   nl    u   i'l'Ai'k   i s 11 iiih« ,     I (    \** 
IIMIIIIMI   DU (hminl   liy    (In-   riihir I hui   In   ( MIM liun« I   um il   ininrilliu 
nl    (hi'   llii|'  mill   inltiiiiiil   hy   Ihr   i'iMlurlloit   in   (m >. I MUH I   •• ( r» 1 n 
li'Vi)   ihii'   (n   (In    hi.txiii    lilmlK   Ni<r((iihM.      im M I > im I   • i m Kn   .t i • 
IIMMIMII     lliiilliil    In    Inh^th   illiil    li'lnl    In   iilii^nnM   »«Inwlv    (n 
»U'plli,      l'hl'.   lim.   In in  IIIIMIIIIIM I iii I nl   hy   whirl   dxllin;   Vhioh   KAüAK 

Ini^   |ii rluriinil  im  hlmli'^   wllh  llMUlfttO^   'iiniin   In   Um   tomlon 
min,      i.nh   hliiili    • mi I ii l in il   a   litillr   ml    il   I   i IM h   in  Uv| lh   nm 
lililM    frOO   ItAi     lüü,     In    INA,       Hi\\    fti   pi'lii'lil    nl    lull    • Vi   ll< 
• imlinl   rti'i'liiii.    I'M»   IH'MIM   nl   whlii    (i »• ( Uh    pIMMlu« »M|   iiurk 
propAlfAtlon   (hrmtiJi   ll>«    ( h i < lumMH  of   M10     i i>   Ml   Iwn   loin I Inim, 
IMU   im   Mpnn   | rnpiit ii ( loh   wm>   rvlililil,       11 ditiOM   Ol    tOHt 
A.II     i Min • I \ .1 1 U r    In     llul(     UM-   Vlhl'illi'is     iMii.hnnlt    IIIMMII-II (     I Oll 
tinUOUHl)    '     ' i ' 'I' il    hV    ii|'|i| M> I hm I i  I \      •«»    jMi.inl     I IIMIM     im itkturnil 
in   in,i.ii   ii   l.vil    lll,;hl   i.|'i iil   mnl   nuhhi'ijin nl   <Miir,|..<|    tVOti 

AN    Uli'   llluhl   i M\ •  LOP«    fOl     Uli'   IIOKi    |'i • lh • i'MNoi   nl    Um   ICUlUi, 
• Hjimiili it   iiMi|   | IM   Mpi i ii I i liini 1   iMi'i i i MIM i    A i<li in ii,    il   In • .II M 
<\|I|IIII     lliiil     I In      IMIMIIMHII    II I • it   o|     (Im    um I II   ifui    lii'lwtMli    .   (H, 
lilihih    iltl    illiil     IMI) WOM    it    IM      t IM     MIMI     liinul     lliMihln u      li»'|nn 

nl     Ihi'   hlmli     I I'MMI   ii     . I i MI  I n in I    imliil    nl    vliw, pAHWl    •     i hiM'kn 
nr   IIIHIM in ii'il    In   hnhli     llnlmni        in    II"    'pni   i    mnl   niHpli-, 
I   i  i ml iils    II I     UM     I I .I I I I ni.    I ih'.i    nl     I hi'    M U •   I    im    i     • up ,        UIIIM 

'vi  i •     |  I MVi n    IM    In        .ni    ..I    |i\    milin M' •  i     Ii I ui .      I niiiiiiill IM 
i*Mri i il im:    lln    vihi.il.m    tomiOIIA)    inihti mn i'    i I m l I   nl    ( h I ü   Al'«*«. 
I '<  I l. I inl I    rnilM ( rUiliiOn   Ol     Uli     IM I     h lilili   ,    i in     i     1 l II i.    n I    Mprui v 
illnl    iMilph      I I|MI | IIIH |M||I.    I ii|i|n I|     v i  111    nil    i|iiM|on    p 1 i • I m   ( i I Hl    Ol 
.(UM   unh  itAinlvMI   "i'i I   IIMMIIIII   Ihi    IrmlUn    «'«l   n,   hml   NO 

n.iMi.imi    IIMIII    in   torsion   Ol    l    l,JI00    im II-POHIKIH,      CI «> 
1  I    Mil-    I 1- .1     ) 

A,      lln'   fiml   HtrUUtUml    impiMVi im nl    In   (hl      min,   pro 
ihn iil   in   LUAO,   uonnitttocl  nl   nm     I .i s • i   nl   KIMHW   ilolh, 
.njo.imh   thiuk,   wiiippiil   AroUIld    Un    'p.n    In   lln       i   i|. 

Ml 
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"I ' I " ' l o i t e r "<' " , A ' t e r t111 n ltd !i«' i ed to I u»' wood Mil 
epwr , l he n i i i n l i r n w I«" I mm. t*nj* win then tipp) 
I'liin I rm I ' l i i j • i't * v • «' i * * 'HI v • • H I < > i M i «< on t iiitMi rrt i|ti> 
l i m i t Ml ^ 1 ,700 I |l * * 11 —; • >t I lie) I it till ,vM1 it li 11, n i I 11 itii I 
Ittipt'OVUIftt'll t OVUi' tilt |H(OV JQII' COKfc t I'tlC t toil • 

it. rill, wiili i t 11,;111 t ' l iv t ' lu jT MI (it kiivnlvi'M n t v u t o r 
c o n t r o l mot lout* •»f till r o t o r .ind, e p e c l l l r u l l y , u w ide r 
ump11 tude t o rwion o j llii 111«it«< t m11 r e q u i r e d in itch 
I tiM tti t lu t IOIIM , Hence, (t»t Mt'tl I t tomt • »• t rue lui'lt 1 improve-
ment progrum w« « undt r t n l en in it ml r e s u l t e d (it I ho 
I n t r o d u e t Ion ol t he U1UMM<IMMI n I n I ot •• <i i * < n t ol tin 
wooden *pur which t o i i M n u - d o | it lu>i it ol t t o t h wrapped 
c o m p l e t e l y ttround the wooden Mi»nt in the *hiti>o ol 11.* 
l e t t e r " D " U* ( ten l i l i t I I U U I M | ) - »• t . Mi l . , I o I li I o iTen to t l t 
WMM . 0 0 0 - i u o h t h l o k itntl oltvii i t int t h e in t o t a l i t y o | huvin, ; 
M I a I n I «>WM Mteel o v e r the « lit*oh e l o t l l , M l f l M M n l i r o -
n t o n p ro let l i o n i n e u p p l i o d by Npruyod rudomt r u b b e r , 
The Mil I ' t u r u l toi'Mioim I ondurunen l i m i t lo t t h l u v n 
Nton ,• rovetl to lt«* * SI, tUO 1 nc h-pound** unci »>« c u r r e n t l y 
I n c o r p o r u t e d oil u l l p r o d u c t i o n 11-4.Ill r o t o r b lud tu , , 
I t e f e r r l n u unco more to F i g u r e J l - M , M in itt..Mii . I. u 
tha t w i t h M motion! i ne r c i t no in the t o t u l l n I r l< ie<t.., . . | 
t h e n I it to, c l o t h d» ill I o n omen I urouml (lit* p e r i p h e r y ol 
t he wooden t tpur , i t would be q u i t e p o e m It It* to then 
c o n s i d e r the wood c o m p l e t e l y Motomhtrv it ml l emovub le , 
I euv I ii({ « c o m p l e t e KIMHN c l o t h "l» ' *e« t (on f o r I in mti t n 
r o t o r 111 lido Hpttr, TIliM evulvoiuout w i l l MIIIMOIIUOII I I \ IM 
brough t o u t in tin* d l mutton ton ol Mu it I I ^lutiM r o t o r 
h l n t l e . 

Kut l t fuo let* 11 IIK ol t he t o m t o m * ) tti'e.t Mpetlmeu* In in t-omp l i f thod 
on the MppitrutiiM neon In P l u u i v * l l - f t j l ttnd l i r»:i, 

Tent Mpeclmetnu d u p l i c a t e d Intnl. prculut I ion h l u d e con! i g u w t ton 
be tween Mpunw l Me MM,* 104 ,5 ft lid 17 V • Sit*, e*t ep l UM KM! by 
I I hot'M lueiH r e i n f o r e e m o h t . 

Kuril t e x t wpticlmen wu* 1 DM t rumen t etl w i t h Mtru I n Huge*, l o t n t e d 
In Much u manner *o UM to motiMurt (MI'MIMUM! M 11 a t n npnuwlMo 
diM t r i b u t l o n . Kuch *poe«mon wu>. i h t n cu 11 hru led to o b t a i n the 
r o l i i t i o u n h i p be tween t o r t t l o n u l moment And M r a i n , 

A f t e r CM I th ru I Ion , t he epeeiMou wu* Mr Mil led in tin e * f l t o r 
clump uml wupportet l l u t e i n My by it bum oe • he ti, A n > t t • h t l o r -
wlonul moment wu* i n t r o d u c e d to loeuHe tie t o iMionn l rx >• * < ,»t 
t h e op pott 11 e end of the e p e r l m e n , Willi Mil p o i n t lot t i l ed , tin 
* pec? 1 men WUM Mupportod lit Mutt p o i u l , He d. •< I reti moment l e v e l 
witH i n t r o d u c e d to Mtur l tin Mi l ium r u n , uml the dymtmit l o r -
n l o n u l moment* were chocked hour!*' Ihrou h mtui I lore t l M t ru I n 

OU 



M iiu i i i - o y , i \ i• w «»i r» ? t « tup 

too 



I1 I it ii i * • • I I Ji.'t, Vl<<w '»l I s« I l i i ' \ I • iuhhi- n I 

l o t 



nth i • i t \ 

M|u»c I 

CIIIIONOMHill'AI. -I " u;\ ' I I U ' I ' tUi n ITU* 

I 4 MM I I it < O l i d I I HMIM 

TKHIOSIUCH) I 
N p r i u g i n t•' • Iftiio n»« h «i« i , M . 

• t f t m i l * ) * lc» K 7 l l f t 0 g - I , .'.HUM 
* t r u c t u m » * II—*1 .'til I 11*• I» I i **i»* 
H I # , 1 0 4 , 6 0 t«» 1 0 7 , a n . bpni 
II l o c k wwfc m«dt» »»I KA» , 

TKHioaooo-a 
Nib n p r l i i i in I f d«itmrnlIHUI. 
N l m l U r to K7116051-1, b*m«> b ind* 
* l r u e t u r n «»» II—42UI bl*t l t» f rom 
M M , 104,ftO to 1 0 7 . a f t . H|'.u 
b l o c k WM* m*ile Ml KAl!, 

Tfeidioaooo-:! 
No »«i>i I i«u i n I n d r I • I'm i «ti «l . 
Hlml i n r To K t U f t O i l - I , fittmi' l»I«iI•« 
Mt rue t u r n M* II-4MII I> i<»«I« t »'ow 
M M , 104, f to H* t o / . U r i , b |mi 
b l o o k *MH mMdf MI kA» 

rKtioauou-4 
No H p r l i i i m t e t l t o r m i n o d , 
H I m t I n r lo K7 I IM» ' | I , Nttinn b i n d * 
n t r u e t u r n * * H-4IIM l»Iitti•* f rom 
M M , 104. f to to i uv,yr», b p * r 
b l o c k WM« n»Md»i Ml KAC 

. ;i!ii»o i nt i> |i i iuiid I o i 
> | o i l >• l l o i l d I ll»i 

i ;iooo i n . H i , T o m i o n 
ft, ll««ll<l I ft|K 

I UftOO I I I , / l b , T o m I o n 
ft. Ilt'lid I i»n 

i uftoo iii. / lb . Tom Ion 
ft. l U - i i d l i i K 

i a:ioo i n , / i b , Torn ion 
ft, lUnit l lhK 

1 51700 i n . / I I ) . T o m i o n 
ft, I t . ' l i d I UK 

No, o i < y< ( M»") 
—ill i - - A2K V- - return • 

, 0 0 4 « y« ton wbt'ii »k I n 
I M t I I ' d *»|»M i « H H i * » | m 1 1 « u l 

ft, (n« ti>d f u r I hot* nt 
I owt* r I t»v»»1, 

, 0 4 to f« I l u r e * 

a , 4 I'y< lt«M to f f t t l i t r e . 

KM I It^il I iivM 1 Id 

; t ,0 i l i yi I»<*» load tnore i i eed 
in i 8700 i n , / l b , t o r n ton 
ft, b t ' i t d I iiM , 

14 ,4 c y c l e * loml l n c r e f t * e d 
to i ;iftoo i n , / l b , t o m i o n 
ft, l l t ' l l l l I MM , 

, 47 f t l o f M I l H r t t , J 3600 I n . / l b , T o r * I o n 
«, l l e iu t in f 

• Nol l K711CI0SI- I r t t f r i m to prodcNhor p r o d u c t i o n c o l o r b l u d n M*. fti'ftft »•» M « I I » * ' I I - f t l , 



i mmiM 

11 M i I U I I U O r. 
Nil to|i| t l iu l l l l l l | o ( HI'WI M»»»l , 
ft I MI i I •* i i n K / I I h l l i l * I , MM me h l m l i 
MI n i l I u r n Mh it 4:i| i h i m i l ' M u m 
f i i r t , 1 0 4 . h u i n i r t T . M O , f i j in i 
l» l i n K WNM titM«I• < n I h A l ' , 

n »l H U I H K I - I I 
Nn «c|i f I ll|| I'M lf> l l n l n lH l l M0ll , 
M m i l m i n W l i n u i ' l , hHim l i l n i l n 
M t r u i l u l l * I«I» II-4IIH It I Hti*1 t rum (Un 
M i l , [ l i t I I I b | ' l l l ll ll»t It WMta 
mmli' ill M l ' , 

IKMlOilOOO-/ 
Nu Min i n g i n 11« t ini *»»'mIn«l 
Ml ml km III K / I I M l U « l , Mttlnw h l m l i 
HI i in t u r n n«» H«4,lll li I will' f r o m Kin 
1 0 1 , no In I n / , «40 • N|IM I I)Icirk #uto 
wiii l i* i l l M i ' , 

I I.M | OflOOO-N 
Nil I* |i I I MM m i l ' I I I ' t I'l 'Hll Mini , 
h i ill t i n i t o k / l l M i U » l , Nhmt' lit mil' 
i . l n o l u i i H*I II--I Hi l i l m l i ' f r o m HIM 
lo«j,M» i n | n / , U 6 , N|i«i h i n t I «nh 
MHlIf Hi M » ' , 

r i . M i o y o o o n 
h|>riiiK i ii!«• ** MHO li>, i n , »ii'K , 
f t , IH 4 in I I M i In k / l l & O H - l , u*ri ' |» l 
Mini llu< •» Jul l I * Wl*M|'|U'il w l l l l 
f I ln< I'M I nun , Mlii I ' i l i l I tin iiilmi i l l 
I h*' u | i * IIMM « 11 *|• I V I I I K I n n n 
wrn|i w i t h in i I I In* 1'tt I it ti ti mi I lin 
t I'M I I Illtf Miltfl* III I III' to|mr, 
l i toik WIIM mmli* iii M e , 

• I I -A 11'on I M , ) 

U n t i l I MM ( 'mi l l I I l i m n 

i IlfiUO i n , III, Turn i o n 
* IIKIMIHIM 

I v. li'to ( | O n ) 

, '.Tr'fi - Nn i r i i i kto w«| M 
i'V I ( lul l I , n 11 houMh i nn I 
w«4 to 111111»••• I I n " m in i ' o f 
niito|M>r l Mil Ii I m h f n | h i r n , 

I ; m o o i n , / I h , Tt m l o n , Jlf> i y i Ic to , 
!• Mi ' i i i l l i i t ; 

' :it)00 I n , / I I I , l i i r n l u i i , ilOH r y i l i ' t o i n t i i l h i l i * . 

' 'J000 III, / I l l , lluilll I IM 

[ IlflOO I I I , / H i , I ' l i rn l u l l I , i l l i'V i I cto I n f r t l h i i r i , 
fc III' Mil I MM 

I'IMIIII i int in' tit t I ' r m i l o ' i t , i u i I«'ii I n v n l lit 



i.ihi.   ii   \   i M , ) 

. 

M|UM lm»<Mn 

IKNlnUOiHUl | ,     tt|ii IMH   <»)• 
I /-in   Ih.   In.   ilfu ,/tit     llal !••• 
in   K7U60I-1 ,   •      . . i    n .11   II.. 
■ Ml    I«   winpixtl   with   I llnii'K INHM • 
Till'    I I'Mll In        • .Ii  <     < i I      I hi'    ><|>il I     IIMH 

A    tt>|>l\      llliilt'lMMM     WlM|i    Wllh    ll)> 

r I In i r !•«"»>   Oil    I In'    I    »« I I I HI;   iili ' 
of   thf »»iiiir.     :.|iiu   hi... I»  wtth  uiMiii' 

•»I   KAi', 

rKNlOU(M)()- i<i.     H|i| IHI:   mli 
i5IO   Hi.    In.   ill u.- r I ,      MM Im 
in  h/1 10OI-) .   • III niH   lli<< iptl 
WMM   M   M-|i|v   I llii'i u lit***   wrrti»   0V9I 
In. I Ii    I hr    I i it I I I ii»;    KIIIJII   UMll    I It«' 
liNtlhiH   ••«IMP,     N|INI   bioeli  WMM 
'I.U.I.'     I«  I       Ml', 

II HOKKMMIi    Nu tpi IHI   nito 
il« 1 i'i ml in il ,      '. I ml I it i     I.' 

K/1 iniu  I,  i H. i I>I   i hr him  iiMt> 
N ll-|ilv f I ln'l U !«*••> WIM|> KVil hull 
Ihr liMllliu i«l||i Mini Hu litiilliiM 
nilKi*.      H|iNt    hin. I«   «HU    <iiiili    ill    KAi 

IdUHl I Mli    I  I I I li'li 

I ..il I.I    hi' I    hi     ill   III 

Mtlll ll 

. 

I i.u hi    i.i.l    hi    .h'l»«!1- 

m I hi .1 

♦ yiMHt ih.   II..   I..!, i,.i. 

In ml 1 hu 

I    HMMI    In.    Ih.     li.M'lii. 
..    it. ...I l i,, 

i.i   i v \***   (Hi   I 

i n i ltd  |m '• nil 

I il I li'il    I |t\ Rllll 

[0   nyi l. 

. III.'.   . \     Ii . 

.1 I • ■ 

TM"Mlü|(M)0< Ii.     Hpriittf  IUIK  - 
i i.'ti  ih    in, d»!,   i •       lim lai   !•■ 
.. / i inoil-l ,    UM      I Iml     Ihi'   »inn 
liNH H I" I'lV I I hi-l M UHM wlil|> nVl'l 
I In li'ilil I ||| i dff 'I Ihi |ii «. I I Ii 
IHilin   mi    I In     I i it I I I nr    • ill.i , i   < 
|. Im k    wiin    niMili     11 I    M1 

'     ||     In.    ih.     Ii.n.li.n 
No  iii'intiiit 

looo in.  ih.   I- i' ion     •'.••, s    ..   i.. i 11 in.. 
Nu    iM'MlllMM 

000     IM.      Ih,      h.l'.lm. I       '  I     I..    Ul  I.n  I 
.    Mn   In nil i 



■i 

INI»in  II-A    (Cont'd.) 

- . Intiiin UiNdhiH  < niul I I Innn No.   of   i'yrlv*   (10*' 

iKNioutMio-u.    Iprini ratf - ' 1000 in./ih. TDrelon     .HO in rmiur« 
III"    Hi.     III.    dtgi     n Mini I til -   No   lltOMlllltf 
io   K/1 LIOI" 1 ,   MOtpl    I hit    thf 
«lint   IINII   M    10   (ily   r HMM >. i u. .. 
wi«H'  ov«»r   lliti    li'NillhK   ♦•(!»(••   of 
I lie«  Himr   «I III   11000 on   Ihn   I IM I 1 • 
I UK    0(lK(*,       Nplll     llloik    WNM    iliWiln 
MI  KAr. 

ril&OIIOI-li       1 • MI«  iMif  - 1 KiMio  in./lii.   T«irnloii       I.N   (n   rMiniiM 
[•00     III.      III.     (I«K.     fti        .MliillMI -    Nil    IllMMllllK 
to TfcNlo^ooo   10 MIHI  ■18,     «i»Mr 
lilniik   «Mh   inMili'   Ml   KAi 

rt.HiouNOU-n.     iiiniiiu  IMIK - J BUrtn   II»./m.   Tiiiwion      .i;>  in  imhin 
I Hti   Mi     In.   «II<K.   (i,       MmllMr -  No   Ronding 
to TMUoyooo   1   througli   ■■ MOtpt 
Hi««   HpMI     I*»   liMin   MIMI   ilnrM   no I 
ImVI»     Ihi    ftlMllllfMM    h I «   M I     iinii 
nivl«1 Nn.    INI    rilM'iwItiMK   himl 
nMtMll *   inllt   nvi'l     Ihr    11 Mill n^ 
• «litt. :.|iMI    liln.k    «in.    tninti'   ul 
MC. 

rillOIIOI-7 a/N~i.    Mprini rtlo       1 1640  II>.   to.   ronien     fO   i«* rmhni' 
-    1100    III.     In.     iO'K.     'I. Ii.ll.li •    No    llrlMllii, 
i..   IKNIOUOOO> I   itiruugli    II MI tpt 
ihr hpMi   IIMM  M   i ply  fibtrflMi 
wrM|    nvfl    Mi»1    IIMIIIIII^   IMI)-..,   IIIMI 

M   ••   ply    f I ln'i g hn.u   wi'M|1   «Mil     I III< 

I i H ll I i.«   « <U-. lpt1    b l<" b   *••»* 
mR 111.   Hi    hAT. 



TMII t«» l l - A H o i i l M . ) 

riMHiuMita / ?»,N.y, ti|>iiii* m i o 
- I M»o l i t , I n , / i i i ' i t , , I t , h l m i l n r 
I.. IKM l o i i o n n - i MI rough * 
t l l*» W'!«| |,M« „ ; | « | | |V f l l l l ' I 'M l n n * 
* i t t | i «• V• i 11»»' l t *Mt l l l l t f m i l l 
it •• |< I V I I I»•'I K I Hftto WI'H|I < VIM l l l * i 
t «'« t i l i m t i lMt i . f»| i«r h l m h WM*i 
lint i I n it I KA I ' , 

r i M i o U t t n y / N|>i n»n I M ! * 
- i n u n i t * , H I , / t i i ' u , / r t , r i i i n 1 1 i t i 
I n I I H I Mil l lOII | I h r tM IM l l H r N• • ' | ' ' 
l i l t |«rt I lull . II ,1 11 I v I I l inl 'K I Mftto 
» i i t | i i i v t u 111 * U<i«i|liiH •'il|j»»# Mini 
M »' I ' l y I l l i i ' i H h u m WI'M|l UVUI* l i l t ' 
t I'M I I I 1*14 filfrM), M|>« • I t l i u t h * u n 
mttilti Hi M l ' , 

I I.M I O J I M O * »,*>. M | » r ft MM " • < » » ' 
II n» i ii. iii'K . f t , h tml 1Mr 
I I I I I HIO.MIOO I l l i n i i t K l i H UN. P | ) l 
t l i u *«|.iti I*. I m r p m i l l IIII*>M IH»I 
llMVM I I I . ». I II I I) I i lata M I f« t> 1 m u l 
*• I V I • No I N I r l l i M t f l M N f t I .till I 
lilt I .<il . I l i l h l . V i ' l I III 1 t 'Mll ft IIM 

. ' « | M I I M o t ' H WMM IIIMII** M l 
HAI ' , 

I I H l oy i f t ou 7 N I . H lU ' lHM I ' M t * 
* I MM) I h , i n , I I L M , r | , h l in I I M l ' 
I n I | M I I I ^ O O O i | M I I I M I H I I - M «• Mi «t|> I 
U i e MI<HI l in t . II I i ' l y | | l i f t H iMMto 
* i . t | UVPI H i t . Imt i l t i i f c i t'tl(i««# Mml 
•t o~ | i I y f l In-1 H I iti»K wi it11 o v e r I lit" 
I I'M I t IIIK t i | « i i , h|>MI l i l t i r l t WMN 
i n M i l M l h A C , 

UiMl l I MM CfMIlt I I ftlUIW 

i SIH4U I I I , / i l l , Torn inn 
• Nti HKIKIIIIK 

NII , u l l y r iKM ( I I I 0 ) 

ft 'ft. H In fit i l u r » 

i yn<fto H I . / i n T t i r n i o i i 
» No llniul I tin 

I I I , . I HI r M I I n n 

i UIIIIO I h . / f t l i , I'd i n I n n , 1 f t I I I f M I IU I T 

• SI (140 l l » , / I I I . 
m Nil h l ' l l l l l l IK 

Toi'M Ion h , I in f M I I II ri ' 



flJ'tM l l l t ' l IM 

11 U l u y H l i y > / f» N I . f.|<t"»itK I r t l f 
- i f iMit I I » , i i i , . i i i t i , / 1 i , t U m i l m * 
h i i I,H i t m n u o i t -ht ' t tutf i i •*!»I 
I III" teprtl l lH" t« It |»IV I l l n 
* I il |' 11V • I I I I I ' I I 'Hl l I lift M 11(1 
t» i i i ' l v I I IM I I ' | I » M H w i n f o v e r th«» 
I m l I U iK « • t>r i M m i l i i o r k «n*» 
niiiil«< ii i M » ' , 

T I ' .N tOi lMOiJ -y . N »;«. N|»I I ny( r « I V 
I f t U U I I I , t I I , <li<t{, / I I , M i n i I HI ' 

I t ) I I M I t l U O O O * I ( I l K H I K h M i m i » | ' t 
t i l l ' *»|>ltl llll*» U .1 I ' l V I I I I I ' i K I <»<«• 
w c n p MV > i t ln< I MMil i l t d CHltfe, m u l 
M 0 i ' l v I I h i i r l m » * w l i t I • I ' V I ' I I lt»» 
t i»* I I I ••<li$i . .i I 'M i l i l o r K H I D 
M I I I I U ' n I H A ' i 

N< i . n j i i i MM i w 11' 
I I t ' l l I I I , I n , « l « ' K , / | l , H l w l l i r 

i i i r».MioyiHi» i I I I K I U M I I - H »mi<i<t 
V I I I ' •J 'H I It'll"* il I - I ' l v ' I 111* I t! t M •> M 
# l » i | i i i V i i I I I " ' I ' l l ' l l l t n r«i 11| i ' , m i l l 
I I I I I I v I t I I I »' I t I M H * 1 1 1 ( 1 I ' V I ' I t i l l * 

I t ' M l U l K r i l i f t , .|MI i l i l m h wttn 
MtMilc i l l h \< 

I I, M | 0 , | H I » y tl I j i l I iitf l N I I' -
I (MM I I '• i i n , «l• • i• . 1 1 . t» I ml I n » 
i n T I M l o y o o o I U i n i i i M h H ••>»» •»§»I 
I I K » i | ' i i i h n » a «' - | » I y f I h i ' i « I M»IM 

w i n ) ' u v i ' i l In l i ' M i l l n w < i l i ; t% m i l l 
« H l p l v I I l o n g I I I * " W t n p 0 V 9 f t lir» 
i i n 1 1 1 IIK ** w i i i i «* .51 I n u l l 
Ni'11 l i * l l | t l y | IHI| l i t t lit* W I H I I ' I * l i l t t o f 
I h i ' d | i u I m i l i I o n f t'lim tl t i l i 1 < M , M 
I n M M , I H i , ' . | 'It i h l o i ' k « i i » Mi l l i e 
M l h A C , 

IK 11-A ( C o n t ' d , ) 

141II 111 IIK ('itltd I I I m m 

i U M 4 0 l i t , I n . 11 • I'M I m i 
m Nn l l l ' l l i l I IIK 

Nu, nf Vyt \pm ( | 0 n ) 

14 ,4 In f n I Ini «> 

I yM lit i n , / i n , l u i ' M o n I I . I to f l i t l u r e 
• Nn l i i ' i i i l I IIK 

I 8840 i n , / u » , rut-Minn ft.n/fi i i i m i l i u m 
« Nil l l i M i i l l l i K 

I llftoo i n , / l h , Tt i rMlon a. » to f a i l u r e 
» Nn l l m i i l l t i K 



t,.Mi-  i i   \     (Conf 'd,) 

•■l'.  .   Im.  IM. 

ii liOSIIOa  11 b/N-l.    ;.»" »"«  >••*•' 
- IHMI  II..   in. d«!.  r i .       MIII Lai 
to   riil08a08< 9 »i th  th«  fol lowlni 
•■OOP I l"ii.     1 i.i 1 .   .11 . 1. li- 
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ing Mud i ru I 1 i IIM e d g e * o l i ho h i mil' Mpiir, III I i inn 11'I y II in 
shown Hull Mil Optimum i o n I I Mil I'M I loii in I Willi a t i - l t ie t l 
lo i o - tni ii l u y - u p , whir i i MI,, II u i i n I hiil <• p i 11 * I.* ol No, n i l o l o t h 
m i wrapped o v e r I ho l e a d i n g e d g e oi " ( " ' - s h a p e d p o r t i o n o l t h e 
" | iHI IMpi ' t l s p a r , and 10 p i l e * of No, 1 H I c l o t h • l o s e t h e "C" to 
c o m p l e t e I lu> "l»" s t r u c t u r e , Tim wood s p a r i s , of c o u r s e , 
r o u t e d down p r o p o r t i o n a t e l y wo tint I w i t h t h e g l a s w h u l l d - u p , 
t hd on i MI iii< H i i t o i l c o o r d i n a t e s a r e ma I MM i n e d , I'hvs i • a I i» , 
the t »'M i I I ng e d g e f l h e i g l a t i w I s in t h e fo rm ol M c h a n n e l , 
• i i r loni ' i l liy t h e l e a d i n g edK«' w r a p , It I s s i g n l f l e a n t to 
ment i on t ha t t in s p r i n g r a t e s oi i h e l i b r r r . t a s s wrapped ami 
i h e p r e v i o u s unwrapped b l a d e a r e c o m p a r a b l e , t h u s e n s u r i n g t h e 
name o r d e r of l o a d i n g m a g n i t u d e l o r a g i v e n f l i g h t c o n d i t i o n , 
w h i l e a i t h e same t i m e more than d o u b l i n g t h e b l a d e l i l e 
b e t w e e n o v e r h a u l p e n o d s , 

o r i g i n a l t e s t i n g o j t h e b l a 11 •' t o r s i o n a l a r e a wui to improve 
t h e s p a r l rom its® s u s r e p 11 b I 1 i t y t o spanwi t t e " r a c k i n g , As 
n o t e d in T a b l e i i It, t in t e« 11 ng i i I*H t ewpl i ' yed romhtne i l l o a d -
I IIK of t o r s i o n a l and f l a t w i s e b e n d i n g moments bu t l a t e r e x c i t e d 
t h e mpeclmen ln t o r s i o n o n l y . T h i s wan d o n e h e c a u e e e x p e r i e n c e 
had shown t h a t f l a t w i s e bond I »n, had l i t i l i e l f e r i upon t h<' s p a n 
w I we whoa i f a i l u n * In t h e Hpa i , yot l-nmpc r«<d *,pa r t e s t i n g by 
c a u s i n g a f t s t rue 111»«- ( e k i n ) f a i l u r e s in l i te fo rm of • hordwl . se 
era* k s i t must b* s t a t e d t h a t q u a l i t y p lvwood u s e d f o r 
b l a d e c h i l i s was not p l e n t i f u l ; t h e r e f t i n , in t o r s i o n i ! a r e a 
t •** 11 ng f o r *pf t r I m p r o v e m e n t , i n f e r i o r - g r a d e p lywood was unod 
f o r a f t s i r u i t n r e , t h u s e x p l a i n i n g t h e s k i n f a i l u r e s in t h e 
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wutt to i hi ' t o p HI-111 MH t i iMurnn* «• i im I . . o l v i n u »»I ilo< 
l io i t on) n k l i i p i 'o l i I out wowl i l n o t , at Moimi I u I« t* «I»«I * • ami wf t«»r 
KCMMtrl ' tJXpomi i I h i h u l ' V I r t ' ttMlttfO, I lh« t o p fakltt In 
I i t > I ' I MHI' < i M I . n l 

h p t u l m i n x of l h»< "o h i " i o n f HOirn l i n n mt ih j c i l»>«l h i t h i n t o i j I 
n x l i i h i t mi m i h i f t* rtiii'i an t u t l*> it M y too «*y * n<* u i '/ ;»o*> m 
00(10 H i . H i , I l l i n i u m , I I " I I h i l l v i l l f . I l l l i t ! "o h i " il« ! I I ' l l 
n * t output*tnl h i t in- I i nn I thv«»lo|>«t! • ou t i g t j i n l i o n i n tfopiritui 
l i t «i l ong I i l i p m i n t Lit 11 ty p l o t i n r t , ( u n ' 1 1 - M l . l i o n 11 tn 
i l o f t i ly < i' • * 11 I lot t lh« < r i i r k IVMl fc l t t l o i «»I I In > l \ l n l iU* I M M ' U 
faulin H n i i Ht I Iy I mprov ix l i p t t r t 11 u l i t i ' l y u t low p m l m l i I I I t y o f 
h u h u e , A»i UM t 'XMMplo, it I •» t i i t l u i ' « rnt«» o l I p u r l i n 100, 
U l l ' 111* Of l i l t* l l i l p l o v i i l 11 liO 11' In M o I l l l l i N I Im I o f t •!«' 
o i l y i nn 1 r o u t t t j t t r t t t i o n . 
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Mil.',       Ill 

M i    I Ihl |(0I   I Kl  IM Üli(  I I'   M   >    I h     l '   \l  i    M \ N l 

i u KOMOUND 

\        |   i i  ■   i .    .     : \ I .1 I ■ «I        H I I     ht'l I i <i|> I )  I |   MMIIK  < •!    li\     |   i     HI    hAV( 
i     •<!    i   I IK   t I <     i. I nil   « ti I ri.    tit     jl   ! mi IV     h'Mtl    . tl i  I V I II»,    n. I.,|.I   i •       t || 

i in   Horvo-f lip controlled rotorI     ''"   binli   food H^ruutur« 
• •i   I ,   I nit I I N    ir  • •!    hBM    !•• • i<    I i'ir i "Vfll   UiH I    llMh   |   I ml'HI I I \    In • • 
i • I' l>i< i il   h)   il i i < < i i <i   ||1 ASM   I I IH i M   in    I In    MI ' i . a I I v 
ft ( ri*ti*tiit   l>l.;<li      •'.   IH,        llilillliu;    ni'iiln     tn    Ih.Mii      II    i.,     II     I). 
n|iv liMir.    | Im I     I In     <   N I r. I IMII i     ul     I In-   r. |i I u •  < ill    liiil|> I •      In    th< 
I M I •■ I     ».r.   lliHi    im «    'i   I V .  '     11       |     I  1  ! I .   I     In   I w<  •  n     I In     v n i   Inn., 

, i.HI»  rmir i it'tiii tiiM timi ii i mil  hirvf Miiv I'liniiiv  itru( 
l H i ii I   |IIII |IIII.I ,      A I »ii i   wll Ii   i i l i i • in •     tQ   I I IM i •    I I I -M ,    II    ii|>|>inrii 

<  I • ii i    I tin I   with   .i   HUM I m l    I in ri<Mhi<   In   glftliM   rlolh   i r I nl •• i < < in* n I 
BrOUnd    Hi«     t'iil|<li<iv    Oi     Mn     WIIMUH   i.jiUI',     II    wutlin    thin   l>*     pi 
■ ibli  t«i oonildAi   iii«   wm-ii fti<i unihii v And  renovAbl«!   ItAving » 
• I>III|I I i' I i'   M Initii    i   In t ||     ' ll       i •<   I  Inn    Col      I III     nil I I in tU * I    |in I  I Inn    i> I 

Um niMiii rotoi  blndt ipAfi    M   ii  thtn   logioAlly oom lud«*d 
I Inl I     11    wniihl    |)i*   i|U 1 I n    pOiiibli    In    I i inn v i     «ill     III«     wnml , 
li-NV lll^   mi I v    I In-   I'M mn i y    I« «ml   • u i ry I |i^   ii I i m  Im «  ,    niini«  I y , 
I ill'    glAAi    •   In I ll    llinl    Uli III I I • •   I InilA I    H III ft ft«    I  IIM  I     ft I I'll I  til IM       fOI 
tiin rill I IT Npir. 

Tim   «InftlKII   pN Irintr t t>rri    llivniviil    In   diVilopln|    thiii   In  I I < •  p I i i 
il.iih'ft   wltliln   ltii<   vi<ry    riitrlottd   wrluiil    llmlU«   Afi   QUlti 
nhniowft inl     InhlMIIC»*,     tilt«   llll I I I f Itl.M I     fulr««   ill     tin      l «•< • I     i ml 
of   nm   iilMili'ft   Ift  of   (im niilir  fit   no, oon   poundh   Mini   «inn I   in- 
ininiillnil   wllii   vllilMlniy   IIKIKIIIIK   mniinnln   nl     I In    nnlii    nl 
i ao,oO(Mnoh poundi  foi   norail  riti-iii  umt up in      ifi.iiiMt 
I in  li-|iinili(|n    |ni    ntini  I    mini, n V i I'»» . 

Tni-ftlmiMl    inmllni:   of    tin'   nnlii    nl M.iiOd    linli   |'«iiin«li.   • a n    l>< 
»•miHli'il    In    lin     Iwlrillli;.!   |»»rl    J»l     Hi«     hlttili',    Mini   Itll    (linftc 
v l in M Ini I * r   MI«    i nn I I innnift ly   Mpplti'd   Ml    n   li«i|n«iiry   iintw««««!! 
220    ii*   BHU   « y<   l«'><    |M'i     mlnill«     tn.    lull    nl     |||t<   linlnuil     flJi'.lil 
IM'IIMV Inl    nl     I hi'   Mli<  i II M . 

lin-   IIIII«II    «|i<ftl|rii    i min I i « min t n   •«> I Mi) I I ftii    1,0(10    II I» lit    Innirft, 
nl'    III   nlinr   OAnM    lull    •inlurMin •     In    30,000,000   * V«   Irn,     fOI     I In' 
mnVlliK    I'MlIn   nl    M    in< 1 I « np i i r . 

I 11     I In     i il l   I \ I .•)  i '      <• I      I ill'    ii I Mil«'    lll'Vr I n|iMi«'li I ,     iMpCll min I M I 
I Mini in I I IIK   opt« m I I OHM   Wi i «    nni'd,       Aft    tin     I II Inm I • •). y   W«ft 
Hiloplotl   •mil   licv«'ln|i«il ,    Imllil    ni|ll 1 pmuli I    wnr«   niilMtimil,    ntnii   MM 

M    111*11 I-roll I in 1 1 nil   nvmi   nl    u   n I / •     lilt     .mnif.li    In   Inunll«     I it i ,  • 
mil In,   Mini   lin    Uftn  nl    niMiiy   iilm.ll«    Mini   IIHIMI    loolln^   ili*vlriift 
win.    I n I i mini « il   iiml   numliii'l   In   tni^minl    lim   niliilniti   wnn.l 
inn 11 ii|{ oApnbi i>iy. 

i m 



AN NOOK iit* u ^eomo t l ' l ca l l y and N t r u e t u r a l l y a i c e p t a h l o b i n to 
wiu > p r o d u c e d , t i n ' a e r o d y n a m i c ani l d y n a m i c p r o b l e m * 411 IIMI* Mri t l i t 
l iny new lu» 1 i i u p t o r r o t o r h l a d e I I O N I K U had (o iu< n o l v o d hy a num-
I H I ' o i r u n * on (ON! »* i K ** • v t bi'A t ior> renpouNo M t u d i i ' i i , and t h e 
«( l end i IIK •ht inyt 'M i n l o r n 1 » i i l i i n h h <« i • < I w i i | l i t manitK* mt'ii I t h a t 
• on l i l In* r o u n d o n l y ho d e t a i l e d t i n t i n n . 

At 1 It 1 M p o i n t NOIIIK o l t in* A l t r * r l i v e p r o p o r t i o n o f t h e f i b e r -
K I H K I I ma t c r l l l came to the f o r i ' , On miiny o r c i i * t o r n * t h e o x l N t -
l IIK H i r u t l u i ' i t had t o be c u t I n t o t o umbo n u b i l e I ' I IH I I ^ I>» I , uml 
t i n ' r c p i l r i t o u l d In1 rwM t o r e d t o t h e h i r o u t ( t h aso e n d u r a n c e o l 
tli«» whol«< a««embly l»y j j u d l c i o u N UNO o f N c a r f i n K and J o i n i n g 
wi I l iou t I ON! nr. tli»« I n t i ' « r l t y o r I ho f l ui 1 p r o d u c t . 

w h i l e i t may mound IIM I f t lx* K'»w I had been r e a c h e d a t t h i n 
p o i n t , a r t u u l l y I ho t I'M t N o c t l O l i N had t o t a k e o v o r a t t h i n 
p o i n t i iut l r u n e n d u m m t e n t h f o r (ho b l a d e * hy a c c u m u l a t i n g 
h u n d r o d e o f h o u r * o f c o n l i n u o u h r u n n i n g u n d e r h i g h n t r o u t , and 
b r o a d c o n t r o l I n p u t s on oiu* o r more o f t i n t o u t r 1KM to p r o v o 
t h a t <hain;oi» w o u l d no t o c c u r I n h o h a v l o r t h r o u g h e x t e n h l v e 
Uhi' ami t h a t t ho f a t i g u e r e a l h t a n c o m i r u i n e d f r o m i n d i v i d u a l 
component ten i n wa* u c t u u l l y p r e h o n t I n t h o r o m p i e t e d h l a d e n . 

I n a d d i t i o n t o t h o g r o u n d t e N t i n g , a l i m i t e d p r o g r a m o t f l i g h t 
t ON t I IIK wa»> c o n d u c t e d w i t h thoNe b l a d e * i l l * t a i l e d on t h o m i l i -
t a r y h o i l c o p t e r * o p o r a l t n K f r o m tno maim I ac t ur« r '»* p l a n t , t u t t -
tatandlUK M U I I o h h wan a c h i e v e d . 

To p r o v o n a t l N f a c t o r y M t r u c t u r a l c r i t e r i a , very e x h a u N t l v o 
t on. t * mun l ho c o n d u c t e d , i m p e r i a l l y n l n t e I ho h e l i c o p t e r I n 
don i KUOI I hy I M 11 tf u r* o i i du r i t i o o r o q u I rown ti In r a t h e r t h a n « t a t t i 
N t r e n g t h , 

I n many canon t h o n t I OHN a n a l y n i n t h a t r a n h i a c h i e v e d IN an 
Idoa I I /.a I I o n o f t ho a c t u a l phonomona and IK uned t o d e t e r m i n e 
t l M i K upon In f o r n e t t i n g up "component o r i e n t e d " r a t h o i ' t h a n 
"ma t o r l a I o r i o n t o d " tow I N , 

T h i n i n t ho ma I II i oanon why a< t u a l m a t o r i a l M t r o n g t h o r e n d u r -
an o d a t a havo n o t hoon p u h l l n h e d , w h l l o n t a t e m e i i t n r a n ho mado 
p r o r i M o l y on t in - d i f f e r e n t i a l o f h o h a v l o r h i twoon d e s i g n n o l u -
t l o n n a c h i e v e d w i t h d i f f e r e n t m a t e r i a l * f o r t h e name c o m p o n e n t . 

AN U good examp le o f t h l N N l l u a t l o n IN Nhown I n T a b l e I I I (' 
and K l g u r o 1 I I - U M , whore some o f t h o d o v e l o p m e n (N d i h e u n n o d 
l u t h i n N o c t l o u a r e N u m m a r i / e d , 

The l i oud t i iK N t roNh ON c o r r e N i >nd ing t o the n o * t advanced o f t he 
t ON t N r e p o r t e d ahovo a r e ON t I ma t oi l a t 12,000 pn I n t o a d y p h o . o r 
mtni iN 4 , 7 5 0 p h i v i b r a t o r y w i t h a c o r r e c t i o n f o r f a M t w n l n g 

l»o 
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tin    i IIIM.,1 i ii  • • . t lorn   !•• i ii,.  ix.iMi. ii  » ii h  .1   i .tMx i «ii   i<> 11) i ,   the 

I'loainic ohtnnvl. overlftppuil b)   ihi   intioard   Irai Hni   <•!,.•   out 
bOird     '  IHI ,     . IMHI. I •   I • .1     I In      .    Ii.     l||;      .. t      Ihi )   M l      I •  .1.1 I h,      .    .,  . i 
Hue) i I On    tO   for«   th(     "I'' lion ,       IMlPHOl 1(     Mpooli     i '    i in In ».    In 
ll l «MM    I IT     WIM       lilililli  tl      llttO      I In         I      <   li'l      tO      '     'I .M     1..«.   !■      i||       •   |..l .   I    I I 

im    i he  i • i. n i i < n  hol tu . 

Phi       pin  I <> I   I •      itUl I'Otrlipl)     •   In  •   I      |    I .1 I • *.   I .      .lil.l. •!    .1 I.   n,       «III. 
I -Mi  •    I  lull     III''       I i.i nn i|    Mil    1)1     I       I •'    I'.K  k     i   li.l inn   !•      •   I      |\ |  .       I      | 

,     I .!•.>■•   In I h , A     In   l> I •   ll|' I V     '•!' I   > <••       '   I    I   I '   I'll       I  M III     11       h |'i        | h |      ,    I .1 

. In ' h   i«i'it I«I   i nhoard  rhannttj   rorm«il   11>«    i i .t i i t II(   < .1, i   n trut 
lull   .    .H..I    H    ii-ply    hhlh    i-l     iVj'f    |M|     IM»   ,   1   1 .   loth   in1.|'l.   li.l 
t III      IttlM I 1      li I.Kli      '. t  I ll>   t li I  <       I      •   '       I   I  Ill III , Mill        III ll   . 

Phi     very   iti .t   (<ffor(   MI  fubriiitinM  in  •• 1 ■  KIAHM  bladt   wu . 
m 1   oiiis   .n    tinii.uiiv   »i|i|ii 1111 iit-  luit   with  .MI.1.ii.i   flap, 
troln ,    Im iilwii 11 ,   und   1 tt I • u lu I id   miNM   ha 1 Ann    A.  1    h 1   .Uli! 1 t HUI»» , 

. s 1.1 IM 11.1 ou 1 • 1 .»11.11 UK  i-l i.j . 1 t 1.     1 1 OMI 1 1. 1 1 mi u.M       i 11 1.    \t*mim, 

1 u. ou 1 .!,■. .1  1 is   1 in   M • u i t   ,   Kama 1 MV 1  .«  • . 1 1. •   ..1   «n 1 1 1 
ll'MtM    IIHllIU     lln     .ill    |{1NNH    hlnl.      j.MM.I    will)    II    Ktlllul.Mi'    VOOd 
11.o Initial   luir    MUM. .iti.1   tin   in . .1   im   improved  plti:li 
lability,   which waa obtainud  by  1  aliKhl   veltfhl   addition   in 

tin     11 .til 1 in    • «it:*    t*1   IIH'V •-   t lu    1 in • 1 iiw 1 ii«-   1 «1111 1   < 1   t 1 .1 v 1 t \    1.. 1 

ward.     Phia  eai   • ••   ii\   •• ipllnhed  hj   rt«aioviny   Lht    1 pi)   oul 
1 I il     l 1 a. I I in;    • .1,. 1     I..1 I .in. 1     «.   1 »  M    ..v.i     l I   1 ( u 1 •      III     I l .    I t In» 

in   1 In    M i|u M 1 n   »1 11 ii 1 ,   .111.1   1 •'plat: 1 ntf   'in    4  pi it      ol   ,   • inn 
1 loth   in .i  aimpli   wi 1   lay-up. >     ■      in  1.1.1.1.    loiulonal 

. I  I  I   I  in u.l.       1 1     .■     I . "   ml     loin      n.   . I I li I ». ,      loo (     wilt. 

. ,.   1 1 ,   1. . 1 11 11.1  t s      1 it.!• 1 v   ac'd 1 ui   .•  1 1 1. •.  oi   Pypt    1 M 1   , 1 . 

. 1.. 11,  around   I hi   bladt   betwm«n     li    HO  and   1 Ohv toue   ' • rt 
1 tin      |   M .1 I      o I.I 1   I .ill l l l  I V    ol     I  1 I   .   1      I .0  1.     1 .   I 11 I 01 .  . .1    |. I.n. 1  1.  t.     to 

in   1 1 wo t k 1 ii o 1   mod 11 1 iii   w 1 1 lion 1   .11 11 . t t HK  ad.) a rent   area*.     Po 
plat 1.11 1 .'i   11 .in 11  Mi.itiu 1.1. 1 1 M 1 ■       ihll   11 1 on,   11   1 u        -is   io 

j.n 1    tin   1.11 IIIK t It and   H tif f nt        whort    son   need   1 • 11   mu* t 
In    PBIplniti l/iil    in    Ihi-     1.    .11.1,    liovki \ . 1 ,    thai    j M 11 .ju P. 1 li •.   I-   1 
lult.    t s i"    1  I    M wo 1 k    ,1 ml   o 1    moil 1 t l . 11 t Inu   .11 1    propel        11 I .0 •     {'ii 
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A. 1 1   in. iii    tin   1 nt «peri ent e . 

loiinwin^   IM«' ii 1 s 1 oul. t v  mentioned modlf icationa,   tht« K'aMM- 
1 1 in 1   1; hnii   wui.   1 m. t a ll oil nn u   1 ,ntiu in1 . 11 . 11 1. ii 1 1 v  powmrmd 
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exploration of   tht   complete   thruat   ran^i'   r rom     ^ K   if   'i u  at 
140   to   tin «pM.    Ottcillograph data ahovod   tht   feaiherintf MIM> 

li I I I I v ,    beiullllK   mmni'll tu ,    und    loiulnn      iiioiinnl».    to   In    ii|u I vA 1 «MI t 
to   1 hoae uf   t he a lumiu rd  ii 1 ade . 
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it..     (iwMt   tin' MM   I i.i  iiMii  • j . . .i   M vi I   flight   condition ol 
i  1, /'."  Ill -11»»..). 
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ii.     • i   MII i, . i 11   i i .i   ii,.   t   i i     . ■ i Ion "i   I hi     i i • 
Ih.      .       nl.       ^ll       . il      I In      I.     10(1     pOiind      »il,!!«     .mi.Ill,.n. Mil 
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NitK-liiii   Mli hi«.    *. i .    nultli-   With    I'M    J. I »nn. - f | In I    blidOB II" 
i nrwii t il   i.j.i < il   i m i I.-1«   II !    Hi»'   In I i   n i . i    ,.i     i v|i Inn il   r mm  hovn 
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I iiM   wi<ri<   «1* I i    In* Inw    I IK     I    \ <   I    .1 I    «It I .  Ii    I il I I i;>n     1 u I    0« 1 Itt'l'tMl 
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i'ni.l     I m I     InOl« <   tl.'H   «'I     Mn     i.|it<i   Mm II    i < v i u I • il    lit»    |< n i|<ii ( it I 11. n 
i.i   iii i ami mt i ii.ii   in   Mn   dOMgod  M i I'M.     Flguroi    Ml    I'l ind   III»3S 
HIM.W photogrnphi   "i   Iho i»i«t<i.   npooioon iftii   iin   ii».i 

ir.H 



BLANK PAGE 



;;: 

Ml 

. < 

• 1 
.< 

e 
• < 

i 
n 

• ' 
•i 

;i(» 

.•<» 

in 

l'i»|u.  ■  .1     .1 

•I.A   |M 

CUPV 

Rotor 

I l<Mi4) 

,/t" 

I-43B Fal Iffuii  i•'»lift 
KotOl    lliti«!   Arcu 

S|uu »nil'   h'ft I   «•>    IIMI» ir 

<riL<Mi(   Hi».inn 

\ h*ufr  Plat«   I ) -Ml    | 'I'f 

iiiit» 

Rotpr iiai> 
jiiniii' 

I 
.. ii 

Hi uinltll (I 
i%)(n   Minn 

I 

-/ .MI.I   ..MI;'».. .i i'   ■ ' ) 

-   (in.oi   Ar.>$) 

' 

(M 

t 

» fillH|UM|ll|(l     T'lK ' 

< ♦/• 

u vNtn 

t • 

II.. I l 

Lowar IIIM 

n ifl NO  KM ' lui • 

^4i 

c 

I (•Ml 

i 

.10 n 
. i 

I n . < > ,.. 

(' Y(M .1      •    M > 
i. 

irigu**«   I ! I-.1Ü,     Rotoi   II< nd  i« t h:>i<    i • • i - 



0 

ii 

(0 

• ■ 

I .1 
0 

I 

' 

( ) 

i(--i:m itotoi   MUtir  rornion AI • ■ 
.n   I'lolmlil in, 

i\ -   in WIMJ-   Ml«   l. 

rni!hi(<    MI   j  3,500   lil.-lli 
o< 

I I > 

.n» 

il 
Ti4t   H|JiMl>nti$   ♦  HO f'Mi lurf 

rvi i.i:. 
Ill 

I .0 

(i 

■ 

it 

»II H 

QLAtttt 
DUDK 

■ 

nuui 

,..,1 • i 

•■ 

yoo 

10.0 It. 
i 

. o 

iiKiii«'   MI-ii.    Rotor Dlftd«  IOIUHMIMI  i.ittKUK  T^HIM 



% 

• 
S T i l . H * 
fl •* 
I • ! .u 

8*1.4 
1*4 h* 
S'l .a ~ m 

M 
M

 n 

<* X'l.o S" 
fcM .* 
8" 
I J .« 
•M 
•* 

• . 4 

n 

i * 
Ni » j 

II-4UII FfttitfU** T»lil •(«•«>u I I M 
V i b r a t o r y Momon t at Ft up T«'*t Cycl«» 

V 

f T f f 

r iom Mtmi c u f \ . 
• 

,v . 

• I f t * f j 
) I nl»ptt «*<! I J up hi «< h»'l 

<,S i>par h|>tt<Hm«n 
JKI*|» Ar«*»» 

T 

Hi • 
it AV guiiVh 
( of r u f v f from ) 
( M i H i u h k - b Ki«. b . a . !<«<)) 
( i g u i K ii OtttH ), 

/K. I 

T I 
f f 

O-

I i 
. 10 i I 

I 

» 

>i j » A-U2 

N M) H 

l . 0 

? • , * i t 

« » * » * • 

1 0 , 0 

F i g u r e I I I - a a . Motor Hindu F lap A row VAtitfui* ' IVHI* 



In i t io m - < 

K> 

I -* 'rt<l ()r»«Mtt<d (IIMMM MIM-I* Conn t r u e l i o n t o Hnmitn Motor ' l i n d e n 
( C h r o n o l o g i e s I frummnrv o f ) 

ln»v t* lo|>m«n t 
No t»» Comp t«»I »>»! 

1 I ur>;» 

lW5fl 

1057 

1050 

iWf.i 

10 50 

ll»5H 

UHtll 
( J u n e ) 

h I »*u« t u r a I U r w e r i p l i«>r» 

II/H" t h i c k No, 1 0 2 - 1 1 4 n U ' i t t c l o t h 
p lit I *»H 

1 M" t h i c k (hAK 4KI0) N t i o l p U t o 

:i/H ' t h i c k No. 1 0 3 - 1 1 4 tilitNK c l o t h 
p lu toM p l u n I H" ttit«• N h i o t c h p l y p l t t ' o 
(urt id l i ce l tonn 1 KIAMII f I h e r n o i ' t t f i tint 
X 2 0 ° t o Mpitn ItXlto). 

It/H " t t»t<K No, 1 0 2 - 1 1 1 a lit ton e l o t h 
p l n t n n p I ii >i l / H " t h l i k Meo t clip 1 v p i n t o 
(uri I d l !*•*('t lotttt 1 ulttNto f t h o r n o r I Killed 
• 2 0 ° t o npitll l t* t to) , No, IHI Kllttoto 
r i o t h hin'M r « limine I n . 

Mpru<;«»-Mftplo*,OlM" tottifl eitp npiti* 

bpruui t -Mftp 1«» • , 0 1 0 (I lt*yt»r No, I H I ) 
t I M», *•» ( l o t h wi'ttp • , O | H to t (»«• I l l t p 

Hpnieo-Mltp 1 o KOtlO" (li IM y «* .-to No, | H | 
# 1 it to to ( l o t h ) "D" w r a p , 

, 1 5 0 (15 I M V (' I'to No, I Hi) K I it t» to ( l o t h •II* 

P r o v e n I IHIII i lliiot* l.ltul I 

1 i;i,ooo m.-lh, mm.-
wltor IxMt(lln^) 

i 10,000 lit.-lh. 

± art,000 tn.-lh, 

J; 45,000 in,«lh. 

« I, ;i00 * n, * Ih, (torn ion) 
m 

x 1,700 tn.-lh. 

i 2,100 In..Hi. 

(Appro* ^ 2,100 tn.-lh.) 



Tuh J*> II I -<• (Con I M , ) 

lK>vv*lQl>mt»nt 
JNotf Cowpl f lvd M r u r f u r a l rij>t inn Proven Kmlumnt'* 14ml t 

2 I WOO , 1210 I n . (12 lwy«»rw, uui t l i rm- t t onu 1 j> 3 ,000 I n . - 1 0 , 
( C o n t ' d . ) i to »pmi »*iw) jtluw ,150 i n . <N*». 

Atitftitot IH1 ulutiw c l o t h ) l i f t clmniH'l 

Hot**; 1, Af f i iolod MlH11< II^Kion - IU't«M<t ion (Htfi, IJI-Oft) 

2. Affm' t t 'O flluOn Motion - Torn ion (Mi l , 

» ' 
8 
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i-1«ui.« i E i-an. I  .M,u.     Ii'.l   ..f   lilmli    Hixtloit   lmm«KiM|   hy   III fir 
Klin 

I..'. 



CONCUIHION« 

I  MUM    (ll«<    «'Hpft ll'ill'l«   Hft t IHMI    Willi    I I l>>  I ,   hi';  .    i •   I t.rnl i . mi'li I '     nl     tlu 
hlrlilv    '   li< I    In   l|tn|t|<l     WMIMIIMI    Inlnr    lilml-   <,      Ihr   ii<    llilrlirr 
III   gllHM   Mlnhtlil'rH    IM   tlpl'X * * II I    hy    MM     KiliniUl   rni|Hi|iili     I tl V<'>< I nit h I 
nt    IM.IIIV     I'KMIJMMI    hi    f Win I •  »I I i',     In.I.    uml   (jfV^lOP    Hi«'   »• ' • -    •     «IM 

CUMMIMI   MII-CIIIMM   ftliir   rulni    lihuli.      lin    ttntinfl   dORfl   thill   ftf 
Inn.    iililliiii I h it I IMI    Mir   lnjlrl     nml    i ■ m I I il i i.if    In     I IM     Ulf   of    MliiT- 
K iHMM    for    IMliuniV     loilil    • in iv lnr    MI. mli.  im. 

Mil* li   I'iri'    Iifelhiu   iiiti   lit*   |>rn|»ONri|;    hownv«1!',            My    Im 
tllitn;i|iil    «ninli.rlly    Inn.   plri   IIKII.I    llir   ^illlnlliu     0(    hiillni 
lli'N t IIMI   ihl hi   il I    jn iMi'li I , 

A«lil I I huui I    llh.lil   1.1 i n II IMII     iiii'iii<    nl 
IMII^IM' (IIMIM NIIIHIIII In i omp I • I ml In .iih 
I In- '. t i «iii, | h ImprnviiiK'h IM UN mnii I h iinl I 
ItiitiiMi   tilniMi".  Mini  ^roiiiul  hit ml 11 HIM  innhl 
I IIVI'M I h'.il I «il    In    rillllinr   plnvn    llli'       Ipllhl 
iii.'.   UM  it   prtti l h u I nimrii l hnni I   romponv 
NI NO   IIPIMIIMI   In   Mill j« • I    IIIIM   lilutlc   In   I In 
WKHllmr   rnml I I IntiM ,    I in  i ml i Hi;    HIM   infhlM 
]ihi<rh    MIIV ) i «itiiiiMii IM   Mini   I IIM   ttffiMlM  of   u 
linn   Mini   IIIMUMIVM   ■Olid   piM'llrlMM,   Mir. 
r I I'M    IM    In   IIM   I IIVMM I I uit I ill   iinrc   ifimpli  li 
liOMi       IIH     klldWlwlni'   KMIIIMII    fl'nl.    HIM   UM 
i omplnji  »»VMIMIH  »mit  MM   M   IIM I lr(i|i t MI'   roln 
nnllmllMil   IMIIMIIIIUI    Im    IIMM   In   OIIIMI'   «I. 

MIIMH^III,   mill   Miiilwrmii M  HTM   pi IrtiM  |IMIIIIIIM 

• Mr.   wl I li   i|iiini Mil i M   nl 
i  tun t hi I •    .. hi i 11.1 I • il I I v 
n   Hi in      i • I'm | ,      Mil l n 
• nil.   i tin    IIM    I lininiiKli I 
Illy   nf    I In    n I I   i. IHM' 

it I ,      A    • ••» I   |>i nt: i um   l' 
romp I« I i    liiiinii I   of 

in M  nt   I'M I I'MIIIM   n I iiim. 
I I   I m inn   nl   priM 11* I In 
tinillllUn    I lOlii   WMllpnii 

I y    for   in I 1 M ii i v   'Ml I I • it 
M   of    t 1 Iim i; IlIMM    I II    II 
I    lihliln    I ml li'M I MM 

IMII MI'MUM  wliMro wni^hl, 
I •   IM, 

I I 



MKCTION   IV 

KVALÜATION Of  Till'. KKKKCT n|'  WMTHllUN'. ^Nl> 

I'Mdl'idTVK COATINQ MYlTKMtt OH A  nilKHUIiAttQ* 
uMNl'OMCM» I'l.A.'.Tir   HKhlCOPTKH   WOTOfl   nUIH    iPKriMKN 

MlMMAMY 

AN  N   I'I«MU1I   <>r   Ihr   invci« ( iitiH hm   Inlo   MM    I'MIIIN  of   IM   iiilin 
ni outUuor KNpo^uI1*' MI  niniMiiiii M. Connti iiiwi,   11 HPIM«IH>  timi 
flbtrglAMH   ^ipi i   I MII ii .    0|     'iltnlii.    nl liMlhll     ihMi^h    1111(1    I it li I  I • il I  I •'d 
I II Im I iilir   will    Miiilnliilii    llitlr   nlNNlll    |it-n|ii ill en    fot'    Innt     fihiiUi 

III       P% IHM.III   I        llllljl    I IlliUl   , 

All    «Mlllv    i IliUIKl'    III   (hi  h<   llOll    Ol     Mil     i<|ii •   hlirll   llltMO I'V «Ml    iliirlil» 
llic   I I I'. I    tliMc   iiutittliM   w&pt   it t I i t Im Md    hi   I tii<  HOIMI   Inl    |Mih|    IHM 

tlllil    I BM I i I'   MI' M I MlK . 

Aller    III«1   iM-iticnlli   i <(|IIII.III (<  portoil,    jtciioln   NUpor   Koi'iipoM   Kluid 
i.     i    hint   ('-•IMIII,.   ((ml    llic   it him i n 1/( (I   IK iv I M    ItOQUfl    fiililhM 
w I MII< I «Mill   lli«<   (ihniiMihi   tiiid   i ( IKIM lied    hi   tftoiU   *'<di(l M hot   o,1   tin 
lO|l   '.illlilic.        t'lic   cpiiMV    ■IlllHtiM h     •(•«Mint;    iiml    Mic   i   h il i    ill i 
IIIIIMC   t<|i'iNv   viniilMli  wire   »Modi'd   hi    i   condition  where  mluuie 
I Iheiv; hoi«.    "Ill//,"   * i      . \  i.l. MI 

He     ilO|i|iih r led   »ilU'Mli eN    hiol    Mie   I'OMilt   («iMiplehM    iindeil    IW(t\, 
• MpOM 1 IIU    Hi*'    r lltel'i; iMNM    M ( tlllldM , 

The hnlhuii MiirrMio, In in»: e*|i(i«ie«l iHhiiurlly In mehihiic hill 
tie9 hi eionlve efTeelB, nhnwtnl he oVldeloe nf de t el'hu iM hm 
nh   the   pt'oUM'tod  or  iniprn liM'lod  HiirfttcoM. 

TKM'   INI'OUMAI'KiN 

Under   iMirpomli* Mpoiiftorphlp,   n   reNt^rtt'idi proMinm WIOI  underiitkeo 
hi  Inilld   it   fluhii'e,   oil (-of-donfN   In   un   i NpnMed   Iticnllon,   Upon 
Vhli'll   n    riheixlltMM   hlMde   Hpeclmen   eoilld   he   (lllll (level'   miMlliled 
und  (difcetved   under   I he   Inrhieioe of   weitlhei    nnder   N   tlroop 
we I Kill . 

Uniinu   Ihe  fibtfrglMMM  hlnde d(«v«'lepiiMin (   prii^rnin,   «event I   hH'- 
«ilell U|-«<lt Mpei ImollM WUI'i* lllttde, (»lie of lll(t|««> Mpei IniellM, whh h 
hid   fulled  ni   '.I.l   N   Id"   IVI  hi.   imili i    u   tetiKinnitl   em I lul hoi  of 

• 1,4210 I nijli-pinindn (deve Inpcd toiMhoi it i en xpei hiouiM t'Nli out 
In   :I0   M   h> '  ryiloM),   wun   repiil.H<d  und   UMiil^oed   for   UIIM 

w« »t I he I I UK   I fi I . 

POlir dlfli lilil «nUlllIK^ wele MplMV«'«! In 10-1 tU'll-W lilt« Ul'e«»« Oil 
lielll kilthii ef Ihe hlud« 'i>«ilmeU. wllh nppn«« I mu I e I V II I ll« he» 
helweeo    Ihe   eoAleil   Ul'eUM.      HUl'fllii    fii (<pu I U I I oil   ronMlnttMl   of 

h 



Molvt*nl  »IpliiK,   nliradliitf   IlKhtly  with No.   |N0 pmvvy  pupni',   NIKI 

MolviMtl wtphiM  tti.mn   In  fililnln n   « lomi  MurfArt.     Thi*  romihgH 
WiPii   In  HilM   it**l wftr«: 

!.     clonr  MNI-IIIK  Dr^th«!^   Kpoay   VnnilHii, 
Miller   •.; i I'IM MI.....  • )i. in     .1 i   i!«i, 

Dfttihiiry,   Conn. 
Api'l irtt Ion  -   :i   en MM  «oi In 

2.      K.H.K.   loo  KpoKy   Alnrnn   Anilftlull«   (.'»■tliiK 
Mloi'o-Cln ul IM  Co. 
Nt<w Muffilo,   MhliUMr 

A|>|i| Irttt Ion   -   II   Ot'ONIi   rn« I . 

i.      h«Niilo Nutmr  Kut'opon  Klull   HnMlNlmit   (ONIIIIK 
Dnttoio  ('hnmlrnl   ((»MIIIIK,    Im . 
I'fil ladclphla,   I'M. 

AppUmdon  -   1   oron«  rout   (.ft -   .7  mlU)   No.   IPlooiil 
ptlmtM' 

-   2   <<i'o*M   «MINIM   (1.2   -   l.H  ml 1M)   NO.   .HIONOHll 
whl Ir «poMy  ♦»ntmol 

4.     Alumlnlir.ml Acryllr  lAiMiuor  KIIIIMII,   pur Knmnn Alrrrnft 
Hpat iripAtlon (1-10U Coili« WL-l,   whlrh   1M: 

I   toiii  of  WNMII   prlmoi*  pur MII.-C-NftM 
1 coftl of   lrr«|iM*i   prliNfr pur Mll<-l>~7fto«< 
2 IOMIM  of  unry llr-nl ( roctil lu toMt«   Urtpo-r  pt«i   ^ll    I. 

LtllT 

A.     l*rr*MMur«* H(MIHI(1V0 I'olyitlliy IOIIP  ««rnMlon  rtiMlMtmil   IMP«1 

«."lu   i „.I.   i hi. v» 
Minn.  ...iM  Mining k MAiiufAoIur 1 ng Co. 
Hi.   Pnul,  Minn. 

Appl li'Mllon  -   two   i'i»-.«'»:   1   fool   IOIIK   l>y   I   InrhnM   wldo 
WPr*   plftrrd   Oil    Hi«     lltMdllltf   i-d^r.       No 
»M-ttlmii   wftM   appl 1ml   to   tin*  aRpoMod  joint 
«KltfMH. 

pMrlodlr    IIIMI...   I h.ni.    W«II<   inmir    Mini    nlnll.     dt^f 1 Ml'I lollH    WPl'M 
i'Mrordtid dnt lug   iht* I'«P«<«>IM   pnrlod   froM   I   .IUIK*   HHtl   to  'A 
llticnah^r   lUtiUj    th(*M(>  «ro  Mtiown   In   M».IIM    IV-'J.     The  cMlcuUtml 
MlirriioMM   for   th««  . .miM.»,i(.   np(M'l«i*n,   (Kl)   ronpOMlti*,   wttM   :i.J 
PMI . 

A  primmiiMit  Mot   of   i-Y/M   IIKIIOM   ri»..i I I . .1   with   th«  MpnclMen 
loMdod  MM Mhown   In Kltfurt*   iv   I. 

ri|{ur«>   IV   I   I I luHtr«lf>n   tin*   !••'. i   M«<tup. 

\tm 
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Mtfim'   IV-1.      (HAMM   MIMIIC   l.*|'«.«.u IT  T«'»» I   Nilup 

III   111»'   IIII|>I'IIIIM f «wi   iirrHM,    tilt*   upiu»!'   MIM fm ••   wtn       «viii  ly    II.M|.,I, 

AM   w« MI   In   tin»  phnlotf i ii|ili I r   i'i>|inMi(it I Inn   (KI^IIM    IV   .1).      Nu* 
MuilM««     * < Hin   IIMII   i OIII|I I • I n ly   VMIIIMIUMI,    IIUVIIIK   • x|'o»ml   flhti 
MIMMM  NiritiMlH   rrom   Itic init«»r  ply  of   Hi«'   himl MM I r,      I'linri«  wn*  n«' 
ih<l Di'tniit | inn  of    llip   improl i<r t IMI   «mi»«   on   llii<   ho t torn   Murfttn 

routing   I.     Tlu«   tir(>l IIHIIP  K|»o«y   Vmnlmh   WNM  nlmonl   rompli i« ly 
Hrodiul   from   Ihn  uppor  imrfAr»,   with  mo(h>rii h*  d I M i n i. K i H ( Ion  of 
th««  i'p<nkv   i IM I n   In   (he   InmliiMir  t>iipoMliiM   rihi>i'M   fiom   lUv  until 
ply.     TMKK«   wur«   no   rvhli'iim  of   IIK t i>r lot n I Ion  on   (hi   hoilom HIM 

ftor. 

«oullng   'd, 
•   lli I Ml«.I    MIO.II  lit* 

Ho*  H.M.K.   MM»  Kpoxy  Alnm   (   AntlHiMth   (ominn 
«•roMlon  hy  A   IM.M      rhnlky   rpHldiin  on   Urn 

HUl'flli'n,   «!;!nh  upon   rttmovn I   IM'OUIIIII   «nit    (hn  oiiHlnr  ol    \\\P 

MiiliHtnito «U«.»    fnlit'li .     Thu hoilom  Murfmn  Mppt>Mr«<i|   lo   hi«   I'II«- 

froM dt« I or to IN lion. 

('«•iitltig   ;i,     Thn  Hi-.'.,  t.     .ui.nr loropon   Klulil  lo-'. i r i ui, t   Kpoiy 
Coailnir  Mhowml but  MIIKIII   «ha IklnnMH  on   tli<< uppm* '-HI r.i. . . 
which  witin  poUMhiui   MlUiitly   ««»>   rmitoiod   lo   tin  orlylnni 
•«nnioi.     Mnm,   «KM In.    Ho   hottOM nurfaro  WNM   fonrnl   lo  i-«    fii'i« 
ft'on »li-fi. i 

roMtlnu 4. Mi« A lunilnly.rtl Atryllr lAt'iiuer FIIIIMII NISUO mhownd 
N MtlKhl iha UlnoMM roMparahlv with tht» l)«iNoto roNilnu. Upon 
wIpliiK,   A  hard,   miiuUitixrlorattMl  »uifa« n  WNM   r«iv«*al««l.     Thüi** 
WNM  n«. iii-ii i i«'i n « I..II of   i ii«'   lowwr Hurfaow. 

II.< «hoy» roatliiMH wwrw thwn Huhjtoli*«! to N dry tap«« adh«*»loii 
if*!  Hlnllar  to   that of apwrlfIratlon  Mll.-P-lHUriA  »«mnpt   that 

<     «nil   aurfarw wa» dry.     All  of   th«*   rinlMhoa MRhlhltw«!  a 
K004 adhwalon quality. 

n.i» 



s 

ftmi   Ho.   »t  MI. 
II lil(i«> Hpurlmtui 

KUIurn     ^ 

^^ ^      uiilondcd  hlndc  wt,   l in« 

A  ■  pni'mmtiMll   Mt« I 

^   londtMl  lilndt*   ruf,    I hip 

-  ndd I I hniN I   dinop Inll INi 
dnlI»v\idh 

hd   llnh ndi>«)     J       ^ 
MnyVfuii   ful   AUK BepOo 

HMll II'«.. 

Tim»«,   M.MIih.. 

Kltfur«   IV-a,     I vii l im i i..11 of   »ffi.. I»,  (if  W»«« i he ring   »n  (IUHH   MIM<U< HpiM'lninn 



• 

k N 

Mflffi  1V-3.     Kff... i« of w«>«ih#rliiN on CoAtüU «lid  Unroftlml Nurfm I'M 



TU»»   |>olyp| hy IciM*   DTOM loM-rttulii taut    h»i"    fN|u>i'lt*ii> <«(l   tto  <ii>li*i 
lomtlon   In   n... if     howovpr,   with  no ...niuut   .i|.|.i   ..i   to   Iht* 
iMltft«*!,    Ihi*   (NpK   PViMiluM 1 ly  «Ihl  Mopmuio   iit   iiw  tuttvm   (vam   Ihn 
u Unn-hlmh« Ml rui turo, 

11   «NII  IM*  rone I uiitMl   liml   roAlinM   nynlumM   nKlMl   whhli   fuliy   pro 
(••i   niii'iu iNNft-hUiln   (MIKI oilittr u iüMH-Imiiliin ic«l)  llniOlUfoi 
r i nin  (•KpoNiirn   in   lli»«   »>iiv 1 roiiitttMiIM 1   w»*iilli»>r  coiitl 1 l IOIIM  MM 

AMMIM   IM It'll    WMII In     (hl*    (•Hl roNI»iM    Of     till'     I »«M I    UMMl.        Til I M    (lo»*M    Hol, 
IKIWI'VI«! ,   mi'Mii   IIIMI    lht>   IOM I I II^M   I »«MI »ul   w«Milil   or   would   no I 
«•ilillill   MlmtiMi    I'OMIIIIN  uiiilor   r 11^1)1   »TOMIOII   «IIV I ronmiMi I , 

M    Iri   rtii'llicr   rone III(I»MI   from   IIIIM   M I UM I »*   I MVUM I I MM I hoi   I IIM I   N 

llhorMiHMM   IIIMIIO  or  M trvo'lur«'  of   nlmllMi   ilonl^n   Mini   rMlir t IM I Ion , 
Wllfll    I'RpoMlMl     lo    nlmllMI'    «MIV I I'OllltKMI III I     I Oil* I I I I < lim ,     Will     MlMl*lll/«< 
I IM   nhiMlli     propi'I'( I »«M   llflur   M   |MM'l»n|   »if    I hut'   Mini   IU.MIIMM'    im   fm 
(li(<r   p«M HIMIHMII   Mi<t,    Ihniihy   rnMrhlliM   M   l'(*p»'tltllli I n   »«(Mil*    ilnflm 
fciORt      II    '"   !•  i l    lloil   MildllhMiMl   «MIV I riMinnn IM I    I • •. I t UM   MIUHIIII 

IM«   Mrcompl I MIMMI   l»»«for»'   cou«'lim IOIIM   I MU   IM    th.iwn   IO.    in   WIM-IIMI 

if»«    IIIIIIMI   ilniop  Mini  oi   HMI    IM   n   fuitcllou of  (IOMIMU.    fMlirlrH 
llnli    t»M||Ul«|U«'    ',■      I    cur»'),    fMnlfi    tai'llllUM.    or   olli.  i    |i|i< nomniiN 
MM   MU   lulinrnul   «IIM I'MC t »H'IM I 1 n   of   Ihn   f I li(<rki IMMM   »<pioiy    IMMIIUMIH 

MM I MM   pronoHM. 

Til»*   »MIV I rinnm'U IM I    I • »< I   Mpnilm»*ii   IM   MIOI*»*»!   for   Ih»«  pnrpoMn  of 
MMlnltiM   VMluMltH»«   ilMlM   oil   III»«   nffnotM   of   w»«M I hnr i UM   VI«IMIIM 

IMIIMW»«   lut»«Millv   llir<MiMh   POMMIIII»«   fulur»«   (»«MIIIIM« 

I/.' 



NMTlnf    V 

KVAI.DATlnN  Qf  A  ONI    I'lMK,   '!>»()-|it,A|i| 
TAIL ROTOH  M'AM (>!•   |)|l<l< HP 

l IHKM(Jl.AHN-MKINK(»M(,l'iH PUMiiC 

MIMMAMV 

A   (nil    rotor   donltfli  npproiii It   pnipoAoil   l»v   KNmnn   A I I . i »«r«   ottevm 
Iho   I.I.MM.II   of   N   rornpinl i> I y   mit I n t i<iiii>iri<-r i •'(•   noil.      To»»l»»l 
loiitrl IIMM   NlHi    «'Olliroi    roil   «lull.    .1 I I    w    IHINIIVI    IMHIIOII   «iti   hurf ArtiM 
of   IVrion   itnd   llirmron«  IIMVO   no   lulirlrH t IOM   1 I»H»I I romoo I .      Ihr 
orUMilotl uiMMM-r ihor Mpnr inNlorlnl,   whlrh  IM  rnniltiuoua  ffOI 
I Ip-lo-I I j»,    IM   ninlili'«|   Into   ^11   o 1 1 11> I 11 n I   rniHH  MO llun  OK 
t'llltor   M|II«>  nf   Ihr   ronlittl   huh   niitl   proviiloM   MM   offoi llvo  I<1AM 

lie   pltrh   HpI'lllM,       I'hr   ImltiriMl    I n I I • ro lor   pllih,    whlih   In 
puroly   rollootlvo,    IM  Hrt omp I l**lii'tl   l»v   lorn lonu i I y   ilof I n | I n^ 
Mi 1     MMIIOM,   niul no pi irh honihiKM  mi«  ri«qulroü   (pltrh horn-- 
MitfM Imvo hoi 11  M   polKiillnl   (rmihlo Mpol   In ull   hol loop tor«), 

nihoi    liMolln^M  ritrrliMl  hy   IIIIM  MO* 1 inn nn    tho   MMIWI«IO homl- 
1 "• .      OIIMOWIMO  hoiidlnu,   nml   < on I rl tn^M I   foroo.      I'lu    prim Ipnl 
IOMIIIIIIK  nml  i'« ntrl futfNl   forro MIIOMMOM nro noniwl   MtrnnMOM cm 
lh<<  iti< I   ITOMM   MOI'IIOII,   whllo   tho   pltrh  rhmitfo  rntiMoM   Mtoioly 
nhorti'  MtroMMoM   whlrli   «i i •<   Miimlmioii   win ii<   I lu'   minor   MHIM   of   tin- 
illlpMo   intoi'MorlM   til« Miirfiit'o.      It    lu   tho  < nnrm 101 IM 1 lr of 
Iho  null ill Ml    I Im I   norniNl   MH'OMMOM  mo  mrrloil  prlmMrlly  MM 

IOIIMIOII   in   Iho   r I luititiilM   of   ^IMMM,   vhild  MIIOMI   alroMMoM   Mio 
loMili'il   In   tin«   plMMlit   iMMlilN.      hhonr  Mini   normMl   MII'OMMOM  »ro 
lhor«<roro  mil   oomhlninl   in   Iho IIMIIMI   fNMhl'.Mi,   AM   In   iMolrnpir 
mulorlMl.      I'ho   MiiMlyMlM  MIIOWM   mAiulnn   IIMMOII  on  ho I h  MIIOMI'  MIIII 

IHM nml    Mtl'tiMM    lOIIH hlol'M t lolIM . 

In  M  inntiilul   WIIOMO  proportloM   hnvo   vnui   vMrlMllmi   for   tho 
orthotfoiiMl   prlnrlpMl   NNoM,    th:*   IIMHII'   nf   iNtlnir   fnr   Miiy   KtmarAl 
loMilhikt   will   ho  MroMlly   Influonood  hy   llm or I ont« t Ion  of   the 
MNOM.      It   huo   hoon   KMmMii'M   oNporlom««   tliNt   mn 11 1 I n I   nf    HIM   typo 
»IMOII  fnr   tnll-n lor Mtruotur« will   nmiiiMlly   FMII   I<   MIIOMT only 
in   pUntiM  M'MMitml    to i| iMonn I I nuoiiM   rihoi'M,      Koi    IIIIM   ruMHon, 
Iho   tMll-rolni   .I...I(.II  proviiloM  «   routhiuouM  PM l h   for   flboiM 
r roiti olio IIIMIIO   to   tho othor,   Mini   prrml IM   t orwl UM I IOIIM   only   in 
Mn'  onlhoMnl   I1I111I0   MIM I IOIIM   whoro   InMdn   Mlo   IIMIIH oil.      NOIRIMI 

IDMIIIIIUM   of   InhoMf'tl   MO« I IOIIM   MIMMIIII,    thoroforo,   ilovolnp   lhi< 
'•ill   pntimtlMl   of   Iho unlit I I'MI-t IOIIM I   > I «'.'    rilNnoMil   tiiMtprlMi. 

h t rnr Ini'M !   momliot'M   WMI'M  OOI**! I nn t oil   Mini   IPMIOII   fnr   •nifipMrlaon 
wilii  MiiMlylhitl   .uiii.     MII<.null   tho  Mpo< imoiiM   WII i<   not   oonplotoly 
hiiniur.i'iM'utot   (tii" no« 1 inn wm-   rnnnoil   from  throi'  pno nr«*«!   laml^ 
nnli'h of  Hiotrhply   HtnondHry   homloil   in^nlhor),   tho   toot   inroitnit 
lion   whirl)   lollnwM   MIIOWM   Unit    tho   twiol   MIII'.HM   ^pplloil   «1th 

l/i 



»• I« I I      IMUIIM   M i i   Minri<   | him  «IIIIIII 

M|(i>rhin n WIM>  run OUI   I" 10 *   I 
IIMN If.M    li'iut   w I I IHMI i    tu I hi! ••. 

ItiMiri^i (on nf   itii I  Kutor 

h h«    I Im (   IIMJU I IIMI ;    I In    I u I IgUf 
U"   ryi' lt<N  Ml   H\ K    II iiH-n    I lit< 

Phi    l»»ll   POtOI    »l^m mhlv   IIIM>    IWII   f I hi-ij! INMM   hliiiliM   with   mi   m n 
till   <IIIIIII<>I   of   r»   Crt'l   nnil   N   rliiiiil   cil   U   Inrhi'N   with   M    IU   |M<i<i'iil 
I hi • t« IHM»   nil In.       Tin«  inn I n   ri|itir   iiu^   ti   "I"'   ><ri I 'mi   will    n   mohlml 
• limihi*!   whlili   roitiplrli'N   (In    m^liihi'l*   Id  m«k«i   II   n    i \ !  i    ■• I    "It" 
Njmi .       I'IH    nil    piil'lliin  öl    llit<   Minn  Inn*   IN   « IIIIM I IIH I nil   of 
• MI'VIMI   H ii<»*M <l I Itm   limn yrnmli   hnnili'il   IM<IW<'I<II   M IUMM-I I ttrr  HKIUN, 

llii< niiln    Invii   of   Mkln   IMMI I MM I imiM   IN  wmpp^il   «'hllrnlv   innmiil 
I ho   M|IMI    Mini    I III   IIOM    In   form   A   Minnnlh,   rout 1IIUOIIM   Mil rI Mr . 
TDWMIII   Mir   tool   mill  ol    lhi>   i 'I'll-,    llit<   hiymM   of   Mkln   MM 

I'lmliiMllv   liiiiiMmil   In   form   l IM*   i'tM|ii 1 I'IMI   n< I nf nr< nitmi I   for  M 

IM ill InMll j'Mlll f lOHl I I M I I I in; «ill.« In MI'MI. 1*1 I ill M nilM mi I «llil 
forwni'il In MtlMrli with lln ronlrol llnkM. Ihc I n I m • miniM I I Hi1, 
hull rt'^lmi IM iilorml for M rmilni IIII. cuhlt wtilch Mffnnl* coll* 
I to I roil |IMMMMUI<. Tin' mim ililvliut mil IIMII l im IM M Mini yokt 
whlih   « IMIII(»M   MKMIUMI    ihn   IIMI   phniioilr   pMilM   Mlmwn   In   l'unif   V-U. 

llnlh    ii|".   of    I lu<   liJMiii'M   Mir   I'IOMIMI   l*y   M   innhlnil    ii|    mip   In   lull 
I hn  IMHI   illiM.       I'lii'   li'MiiliiK   I'IIM«'   ol     llii'Mn   lip   iMpn   IM   novnnil   l»v 
■Ml]   *» IM I n I «MH-M Inn I   MIIII'IIIM.      Iinihr   thn   lip   iMpM,    I wn  Hpnh- 
wlMi'   hn|i<n   wllh    IhlnMilnil    IMMITIM   MI i'   pl'OVlllnll    In   pennll   inhl I 
(Inn   nf   M HIM I I   WI'IKIIIM   foi'   llinil   lilMiln   hulm    -    linforn   f I MM t    lip 
rMp   IIIMIM I in I Inn . 

I  Irim»'    V    I    iltiil    V    .'   uhi'W   nkflilnn    <'l     I IM     prn(in»iiMl    lull     Inlui, 

i« ■ I   IiifncmA I ion 

To  Niilm IMII I IM I r   tin'   • M h ti IM I ill   I(M(M   (MI    tlln   propoMnl    lull 
inlnr,    M   Mi-rlfM   nf   IKMIM   wnic   innilin Inii,      Thn   I nn I   Mpin ImmiM 
wnrn   roiiHt nin t nil   of   mmm f I I Minmi I   «IMMI.   filim'M   with   Mil   i'lllpM 
• Ml   ri'OMM   Mmtloii   M IIIIM IM t I iif    I In'   (Mil   I'olor   pilnli   upriiiu   MM 

( Imi  Mini  MI<(   up   (n  HIMIII    Mini   IMIIKIH'   ••'»'t    fintiiinM   (KlKim 
V-ll  «nil   V-'l   i «npm I ivnly ) , 

In   Ihn  Mlntli    I OH I ,    Ihi'  npm immi   WMM   mill,) nr I nil   to  M   Mlmul- 
ImmoiiM   M k i M (    IIIMII  nf   II,4(MI  pnunilM   mill  N   InrMimiMl   mnmiMil 
Mjipilml   UN   |l   roitpln.      KltfUrn   V-T»   I»    Ihn   pint   nf    Innpt«'   vnl'MMM 
IWIHI,   whnrn   II    IM   MIMMI   thMl   up   In   III   dnurnnN   (twlnn   I hi'  RIMMI 

mum  PNpi'itnil   VMIUM),   M   IIIIIMI'   r*ln   nf   yi.Ti   lu.-lli,   p«<r  ilngrnn 
oi'rurn        At    Ihlri   point,    (hi'   Mlnpi*    I linn   rhmiuoM    In   M   Miiflnr 
llnnMI    I'Mln   of   up   In   i'Ji.U  ilnui'nnM   wlinrn   Ihn   Nppllnil    Innpo-   IHM. 

nNihiMl   MpprnH imii (fly    l,7M0   lu.-lii.      Thn   plot    IM    twl<n   Ihr 
«rlMrtl   »prills   i'Mln,   Mlini'   t wn   Ini'MlniiMl   Mnitlmi   MpmlmnhM   wnl'i' 
tiMitnil   liMrk-lo-liMik .      Tin'   klinn,   nr   liirMk,    in   Ihn   NJopn   IM 

.«I I.IIIM.I   i.\    (he   pMi-|(Ml    fiKluin  nl    Ihn  HIM'OIHIN ry   hotnl   hntwnnii 

I/I 



S   ' 

I   -   MAMC   ULANN   ril.AMKNT 
IU.AI»K  NTHIICTIIUK 

'A   -   MMDK  PITCH  IIOMN 

:i   -  ('IU)NN   IIKAM,   PITCH 
CONTHOI. 

KlMurn   V-l.      Kl«Hlli<   tlhitfnd   Tml-Holm 

nn 



i.        i  \' • i  .  u i i ruMi' i 
■ '    M     (•!      ,• i   fiel i.. mi us 
• i •.. ii,     i . , 

M    I I'     I  I KM   ..li.INi,   HI <   PION 

:i.     i M   if \i   i ii^MI N I  WINDII 
i«    IM(( liltll !   Wm\ PtfDIN \\ 

• I'l  I I I IV. 

4,     I UN POI Ml D  IIONI Y( OMh 

M«III.  v-a.    KiAMti«   iiintfiMi mil itnior 

I/.I 



«In     I HIM I MM 11'A   DI    iMiiiiii'd   mi I tt I MM 11 OIIN I   Mrn|(«h|tly.       M   inilM I    In* 
• iMpiui'i I/I'd   lliu I    Ihi'i'«'   witd   im   hili*!'Iitml nn r   fin Inn   ol    I lir  Nonlrh 

1   l\       mill   ilrllri   I I Hit    In     llllHi'l'   Ml'tflnft   W«l»»    Hol    ROl     *'VIMI   DIIIV 

IMM iKi'ir   ttf    I t>b I    «<i|)| I |Mi'> n I    1 hiiMlt I ImiM , 

iii>   • M i< uhiiill ipritiM  iNit* or HU Lii.-ih.  |ii<i- ii«urce WMM IIUMIMI 

IIJXIII   it   hhiiti   IIIIMIIIIUN   of    .H'Jlf   M   lo1'  put,   ili'ilm i« ,l   I nmi   lliln- 
• IM  II    IIMHI     ,       Ihi'   il I ( r<'i iiii •    In   NiM'lhiii   ttml   H I I iiiiliiiM   M I i ti 11 

i >H • •<   mill   lln'   liirK   lit   liMinou,'iu< I I v   »»f   lllf   >4|ii'i iiui'ii   mi'   proiinlt 11* 
'xmiiio   <•!   rri'or;   howt'V«'!',    I In»   Inwi i    i  I l I I iiohM   1M   iitlvnn l iii(i<(MiM 
in    Ihm   iiihr,    i   lii'P    M     jiiiilb    In    h wi r   i   •nlml    I M. 

I'lir    llillv   i'Ir.lil I I ittlil    i niitl HMI I loll   nl     lliin    li'iil    | ii    Ihi'   \nlii> 
nt    (In    tt>«iii|iMi'i|   nlllniiili    Mhi'itr   L. | i i MM .      Kimwii   publilhtd   Infomi 
'ihm   on   nlii'iii'  MI fi'MMi'M    I IM   niihl I ii i I IOIIM I    T I IHI'U IAMM-I • i i I •! • • 'i 

l i    i|i    ii| pi'in i.    In   In'    IIHIIIKII   In   Ihi    Iiho'k   Mlimr   or   I n I II hiiii t i'.i i 
in «I i    11 1.1   i In I it ,   wit | rli   ol   i mi IM i<  y 11' IIIM   voiv   low  v ii hon   ( I • >>' 

II un i   < . OIIO  |M. i i .     Mnwiv ii ,   In   I h i »i   I II ill 11 UHI I   - hi .i i   iipi* I i ill i inn 
ii   ii  uiiown   iimi   tin   to."u ii  vniui   nl   36,000  pni   tot   thf  Hi II» 
Mtili'      ln'tii   '> t ii'DK I Ii   lOii'il    In   IIIIM   HiittlvMlM    l>    quit uiiiulMi 

llir   iivtuonl'    I'lo) IHM   to nilin • il   Mlmlliii'   |ionlllvi    iiioilln,       Ihi 
III 'III   liil   inn N I imiiii    lull- I'olor   Vllililloi\    iiti.i'wlm     liioini'lil    wil 
i    Ml   In.    Hi,   wl Hi  II   '< li'iols   • • xi i I Inr.ii I    load Ol   11,400   Hi.      H" 
riintini'   h'fl   win«   iirilKii   out   tifBi   M   ^   ISO   In.-11*.   IMMI   Mxn 
nl    '   :IOII   in.-th.   with   lio   Kii'mlv    i.inn   n»,   UM.II   in.oi.   both 
IIVIIM   rriiiilli'il   In   ninotiln,    I In« I    1M,   'id   N    10"  cyi IOM.      In   til 
iiMiiii|>l    (o   prOMOtf   »I   Vitllit   liillm«,    it   nionii'iil    \>\>\   ol    1   Mi»o 
In,-lit.    WMM   linlnii'il   on    I In    Miiiir   ip»!  innii,     thlli    Ion.    run   out 
in ;iu K KI1' Miiin, MM pioiiiii m fifufi V«l«    Mil ilrAlm ii 
Ho    I'ninl   nl   mil t I nnii i   Ininllni;   Moiinnl   NMMOI  lulml   willi   Ihn   tUOVf 

I nnn   wi i i 

Moioh   Mntin iliio   lo ri'iil rl fiiüM I   lini.iiin 

VIIMMIOI'V   -.1 I m II   for '    IM»   III.-II».    run 

Vllii'Mlniv  iilniin   lor I   ion  m.-Hi.   run 

VHMMIOI'V   Mini in   lor i   M00   In.-Un    nin 

1,440 Mii •" 
I in Ii   I in Ii 

UhO mtort» 
I In h    tin h 

.1        .on   un ro 
lin ll/ Ho ii 
I    Mil mini» 
I in Ii    I in Ii 

Tin' vibratory ilraln    ill upwrimpon»«*! ovm   um ».imoiy VNIUK 
nl   loniMi'  i; i \ i    I In   niMX liiiiiin  Mini  mlnlinnin  M I i n I n   MOUfliOlli   MP#1 
lim • il   hy   I hi'   »«l"     imi n . 

Vlmoil   «MiiHl mi I mn   iiml   oliclrliMl   HIOII I I n I in»,   ilnvl    Wi'li    URAblf 
lo   ililiiinlin   Miiy   nvliliini    of   rmlili'n   In   I In    M|i(M'IIIUMIM , 
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CM !• II iMl hMIM 

(••IMU'M  Al't'i   •■ MtfowlMK   I'Nlign«'  NtroMH   AIIMI^MI 

M*tlotl  ».IM 

A     « . .Ui/ii   \u.'A 

iyv    « .():IM^ \i\,i 

"v ii,     - i   I i i   «n.- III. 

c*,*llfUy    ' :,''lnn ,,, 

ij 

I. U»ft   In. 

I •     In. 

;• I «<nilv 

I 

VIlMNtoiy 

MM .M..".l 
ni|.!•. 

tl.lHMt   {IM| 

I. I'" 

r    -   J^C •    MM ..i   -M 
i  ak:iHn pui 

KAllnw    "    •'   »»"O P»^ 

M.i.        AJM       i i.u:i 

TciI'Mton   .'i'   «I'Mi '   hllwlnr    l'llll|V|i      \llM!|y^lH 

■ l.i I Ion   U. IN 

A     « i"(.,   in.-' 

Ml 

" I .   i(lt 

.iMit.ni   in . * 

I/«*   in. . Il>. 

Mv«h    -    1  UH.rt   in.-Ih. 

I/i. 



" .' . .        II'. 

' 

J «:iL 
.   i 

/(/7n   i   M.'.M 

\ IIMII toi 

ii.,.lJO     \mi 

'Allu*    ■    -  ■,■,,"0 l"•l 

TorMlun NiM-t hm 

'u ■ i^8- - •oofto:, ,,,•4 

rnl'Mloii   Npt'lliu   KM I f 

MM«,   PI h hi nil   rmvnl     -    i   1:.° 

. • .  T    -    W.H   ( in)     — (I4U   in. -11». 

'■     -^ * :  

M    -    .114   CI.O.M)     -    l»ni   hi.-III. 

I'lMlhloM   iMitt    to   fti-iilliu 

iMioa phi 

'i i 

K|u     -     »10,000  pHl 

iAii).      -     UtX\H   |.NI 
^(.iMifi(i;it * 

u 
JMI4(MMI ^^ 

i .n (4y,f>;iin 
.41 

!/'• 



Toi'Mlonal  rilH'wi 

K   " 
HIT 

-   r 
H1 

ht(M'i'J) 

d.iaA)  ( ir\)2 

■-   • ai.ona put 

"»'All 

M.S. 

♦    .ION 

-,rVM,n-      1      -      I. ION   -1 
:i 1,591 

11     In    to   llr   liolod    Uvl'v    (lint    I ill     MIIMWMIIII'   MhcNI'   Htr^HHStH    IIMtMl 
•• IHKWIH'I «<   in   Ihi'M««   en lid 1*1 Ion*   mo  IIMMIMI   upnii   I he   Uooilmmi 
IMntfi'nm  i i ••»i«'iil w ( Inn   for   Ihn nl«ml\   niol  NupnrlmpoNod   v I lutt lory 
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